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INTRODUCTION 

Thank you for choosing the Yamaha DXl 
Digital Programmable Algorithm Synthesizer, 

The DXl is a fully digital synthesizer 
incorporating the state-of-the-art 
tecnnology including Yamaha's superb FM tone 
generator system. The DXl offers the 
highest levels ot performance, 
programmability and sound quality. 

Please be sure to read this manual 
thoroughly before you use your DXl to ensure 
many hours of trouble-free use. 



FEATURES 

* Microcomputer-based operation offers a 
tremendous range of functions in an 
easy-to-use system. All functions are 
selected via light-touch electronic buttons, 
and data entry is carried out via buttons or 
a slider control. 

* Data is displayed on the LCD or LED 
graphic displays, making all pertinent 
parameters visioie during programming. The 
LED graphic display in particular offers 
simultaneous readout ot many parameters 
making it easier to check overall program 
status. 

* 64 (2 channels x 32) voice memory. 256 
pre-programmed voices are provided in 
external ROM memory cartridges (64 of which 
are the same as the voices pre-programmed in 
the DXl internal memory). Voices from the 
two voice channels can be used 
independently, or combined as needed. 

* The DXl is also equipped with a 64 voice 
performance memory which can store 
combinations of voice and effect (modulation 
wheel, foot controller, etc.) parameters ^ 
for easy one-touch selection. A ^F 
pre-programmed 64 voice ROM cartridge is 
provided. 

* Memory data can be stored in optional RAM 
cartridges, permitting creation of an 
original voice library. 

* Full editing facilities permit alteration 
of existing voice data. 

* Totally new voices can be created using 
the initialize memory function. 

* The FM tone generator is a revolutionary 
system which is totally programmable and 
permits creating voices with a natural, 
irregular harmonic structure. Two tone 
generator channels— A and B — are provided. 
Each features a 6-operator 32-algorithm 
system. Each operator is fully programmable 
permitting limitless voice creation. 

* A new 8-parameter envelope generator 
system permits programming complex envelope 
waveforms for unprecedented versatility. An 
independent envelope generator is provided 
for each operator, as well as a separate 
pitch envelope generator, ^^ 

* The DXl features programmable key velocit^^ 
sensitivity function which enables control 

of volume and timbre via key pressure. 
Further, the keyboard has been specially 
designed to respond to the player's touch 
just like a high quality acoustic piano. 

* The keyboard scaling function enables 
natural volume and timbre scaling, and 
alteration of the EG response through the 
keyboard range. 

* The DXl provides a rich variety of effects 
such as pitch bend, portamento/glissando, EG 
bias and LFO modulation. These can be 
operated by means of four controllers: a 
modulation wheel, foot controller, keyboard 
after-touch response, and a unique breath 
controller (optional), 

* The DXl is equipped with a MIDI interface. 
This permits control and transfer ot data 
between the DXl and another MIDI compatible 
keyboard, MIDI computer, sequencer, or other 
MIDI equipment. 



* Location 

Avoid Placing the DXl in the following 
locations: 

* By windows or in direct sunlight. 

* By heaters or places subject to 
extremes ot heat or cold, 

* Dusty places, 

* P±aces subject to vibration. 

* Power 

* MaKe sure that your DXl is properly 
adjusted to accept the AC mains 
voltage and frequency in your area. 

Do not under any circumstances connect 
the DXl to any other type of power 
source, 

* Remove the AC plug from the socket 
during thunderstorms. 

* Connections 

* Read the section in the manual on 
terminals and connections carefully, 
and be sure to connect the equipment 
correctly, 

* In order to avoid speaker damage make 
sure that all power switches to 

^ related equipment are OFF before 
^ connecting. 

* Operating and Transportation 

* Do not apply unnecessary force to the 
switcnes and knobs. 

* In order to avoid broken cables and 
shorts, unplug ail connection cables 
from the socket whenever you move the 
equipment. Always unplug connectors 
by gripping the plug, not the cord. 
Unplug the DXl if you are not planning 
to use it for some time. 

* Warranty Procedures 

* Make sure you carry out the warranty 
procedures at the shop where you 
purchase your DXl. If the warranty 
certificate is not filled out 
properly, you will be required to pay 
a cnarge for servicing even though 
your machine is still within the 
warranty period, 

^ * Keep this manual and your warranty 
P certificate in a safe place. 

* Other Appliances 

* Your DXl contains digital circuitry. 
If it is used too close to radios, TVs 
or related equipment interference may 
result. Make sure that your DXl is 
sufficiently separated from other 
equipment. 
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CHAPTER 1 

DX1 OLTTLINEn-HE FM VOICE GENERATOR SYSTEM 



1-1 DX1 System Outline 



The block diagrem in figure 1 roughly 
outlines the DXl system. It consists of 
four main sections: 

(1) CONTROL PANEL 

(2) FM TOIIE GmERATOR 

(3) DIGITAL EG 

(4) KEYBOARD 

The simplicity of the systeir: nas oeen made 
possible because it functions mostly on 
digital principles. Based on the clock 
diagram in figure 1, we'll roughly describe 
each section. 

(1) CONTROL PANEL 

Almost all controls are logic control 
switches. Other features on this remarkably 
simple panel include a graphic LED display, 
an alphanumeric LCD display, a few linear 
controls and controller wheels. 

(2) FM TONE GENERATOR 

In addition to pitch, timbre and level 
programming capability, these sophisticateo 
tone generators are also capable of 
generating noise components like those found 
in natural sounds and acoustic instruments. 
They offer unprecedented precision and 
versatility in voice creation. 

(3) DIGITAL EG 

This system permits programming time-based 
variations of pitch, timbre and level. 
Because it is a digital system, the EG curve 
can be precisely programmed in numeric form. 
Further, the digital EG has 8 variable 
parameters permitting exceptionally 
versatile EG curve generation, 

(4) KEYBOARD 

This is a 73-key, 32-note polyphonic 
keyboard with three touch functions: key 
velocity sensitivity (initial touch), after 
touch, and key individual after touch. This 

Fig. 1. DXl Digital Synthesizer Design 
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offers greatly expanded expression 
capability. Further, the keyboard offers a 
precision weighted-return action for the 
most natural overall keyboard response. 



1-2 THE FM TONE GENERATOR 



The Yamaha FH tone generator permits precise 
control over voice pitch, timbre and level. 
The following is a brief description of Fr: 
tone generator principles. See Chapter 9 
for a more technical explanation of Fii tone 
generator theory. 

What is Fii? " 

FM stands for Frequency Modulation, just as 
it does when used to describe an "FM" 
station or radio broaacast. 
The term "modulation" means, basically, to 
superimpose one signal on top of another 
signal. In other words, a signal of a given 
pitch may be used to "modulate" a signal of 
another pitch. The vibrato effect is an 
example of a lov7-f requency signal (the 
vibrato) modulating a high-frequency signal 
{the note to which vibrato is applied). 
In an FH radio broadcast, a "carrier" — an 
extremely high-frequency radio signal which 
can be transmitted via the atmosphere — is 
used to "carry" the program material. The 
program material "modulates" the 
radio-frequency carrier. 

In the FM tone generator, the carrier and 
modulator function as follows: 

CARRIER: determines the level and pitch 
of the sound. 

MODULATOR: determines the timbre of the^ 
sound, " 

Of course, the carrier and modulator 
frequencies are much closer together in the 
FM tone generator than they are in an FM 
broadcast, and they are both pure sine 
waves. 

The 2 Main Merits of FM 

In an FM broadcast, since the carrier 
frequency is somewhere around 80 million 
hertz (cycles) and the music signal which 
moaulates it contains frequencies which are 
much lower — 20 Hz to 20,000 Hz, the music 
signal is basically unchanged by the 
carrier. If we bring the frequencies of the 
carrier and modulator much closer together, 
however, we begin to generate new signal 
components — harmonics of the modulator 
and/or carrier and noise components. 
It is these modulator-carrier 
characteristics that we take advantage of in 
the FM tone generator. Its first big 
benefit is that the FH generator is capable 



of closely controlling the pitch, tin.bre and 
level of the sound produced without the need 
for conventional VCO (Voltage Controllea 
Oscillator — pitch control) , VCF (Voltage 
Controlled Filter — Timbre) or VGA (Voltage 
Controlled Amplifier — level) elements. 
Further, while the conventional VCF controls 
timore by removing certain harmonics from 
the sound, the FM tone generator works by 
adding harmonics as required — and where 
required — for much more sound control 
versatility. In fact, the harmonic spectrum 
of a voice can programmed with total 
freedom. 

Another rrajor oenefit of the FM system is 
that noise components that conventional VCOs 
are simply incapable of producing can be 
easily generated. Noise is a very important 
part of the sound of any acoustic 
instrument — not just the instrument's pure 
tonal harn.onics. For example, in a violin 
there is bowing noise, breath noise in a 
saxophone sound, or the purely percussive 
portion of a drum sound. The FH tone 
generator system permits producing total 
^ pound such as these, incorporating both 
surely tonal and noise spectra. 
Specifically, random harmonic structures and 
noise can be produceo by setting the ratio 
of modulator and carrier frequencies so one 
is not a multiple of the other, and by 
greatly increasing the modulation level. Of 
course, it is then possible to use the DXl 
EG to independently control different 
portions of the sound. 

The FM Tone Generator and Algorithms 

The DXl has two FK tone generator 
channels — A and B. Each channel has 6 
OPERATORS— a total of 12— which are the 
basic FM voice building blocks. An operator 
is essentially a sine wave oscillator that 
can be used either as a modulator or as a 
carrier. Furthermore, since the DXl is an 
all-digital instrument, these sine wave 
oscillators function by "reaoing" the sine 
wave from a digital sine wave memory, rather 
^han by using conventional analog oscillator 
Jpircuitry, for exceptional precision and 
Stability. 

The six operators in each channel can be 
combineo in many ways, with different 
configurations and mooulator-to-carrier 
relationships. Such operator "patterns" are 
called ALGCRITHilS. The simplest form of 
algorithm is a combination of two 
operators — one a carrier and one a 



modulator. This combination is shown in 
fig. 2 below. 

Fig. 2. FM Sound Source Basic Algorithm 
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Vv'ithout any modulation, an operator produces 
a pure sine wave with absolutely no harmonic 
content other than the fundamental 
frequency. V/hen modulation is applied, 
however, a rather complex waveform with a 
complex harmonic structure is produced (fig. 

3). There are three main ways of 
controlling the resultant waveform. They 
are: 

The frequency ratio between modulator and 

carrier. 

Modulator output level. 

Feedback. 
The DXl uses all three of these control 
elements to create an unbelievably broaa 
spectrum of natural voices. 

Fig. 3. FM Waveform Variation 





Waveform before modulation 
by carrier. {Sine Wave) 



Waveform after modulation 
by carrier. (Complex wave) 



The actual algorithms used in the DXl are a 
little more complex than the one shown 
above. Carriers may be arranged "side by 
side" as shown in fig. 4, or n.any 
modulators may be piled on top of one 
another to create a "chain" of modulation. 
Figures 5 — 7 are examples of actual DXl 
algorithms, 32 different algorithm patterns 
are provided, and can be used independently 
in channels A and B. The two channels can 
then be mixed in any way desired to create a 
range of voices unprecedented in any 
electronic music synthesizer system. 



Fig, 4, Parallel Carrier 
Algorithm 



Fig. 5. DXl Algorithml Fig. 6. DXl AlgorithralS Fig. 7. DXl Algorithm30 
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CHAPTER 2 

DX1 FEATURES AND FUNCTIONS 



Despite of the fact that the DXl has a vast 
number of functions, its control panel is 
remarkably simple. This has been made 
possible by the use of many multi-function 
switches that change their function 
according to the number of times they are 
pressed. This system of providing many 
functions with the smallest number of 
switches is similar to that of using an 
alphanumeric keyboard for inputting commands 
on a large computer. In this section we 
will briefly introduce the features and 
functions of the DXl control panel. 



2-1 TTie 4 modes of the DX1 



The DXl has four main modes. These are 
selected using the MODE selectors. Each 
mode has its own set of parameters, 

PLAY MODE 

In this mode, voice and effect data called 
can be used directly in performance. 
Although there is no specific switch for 
this mode, it is the basic mode selected 
when the three modes described below are all 
turned OFF, In the play mode, the 
PERFORMANCE MEMORY/FUNCTIOH and VOICE MEMORY 
buttons become the play mode voice 
selectors. 



EDIT MODE 

In this mode voice data can be programmed. 
Data already contained in the voice memory 
can be edited and changed, or completely new 
voices can be created simply by inputting 
the appropriate data. The edit mode takes 
priority over the play mode, 

FUNCTION MODE 

In this mode the many effects used during 
performance can be set. Commands related to 
memory control and the MIDI terminal are 
also included in this mode. This mode takes 
priority over both the play and edit modes. ^ 

STORE MODE ^ 

In this mode data can be stored in the voice 
and performance memories. Voice parameters 
in the EDIT mode can be memorized in the 
VOICE MEMORY, and function parameters and 
VOICE MEMORY numbers can be combined and 
recorded in the PERFORMANCE MEMORY. The 
store mode takes priority over the play, 
edit and function modes. 



2-2 Control Panel (fig. 8) 



The DX-1 control panel has the following 



Fig. 8. DXl Control Panel 
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control/function groups: 



FUNCTION 



1. MODE SELECTOR 

2. VOICE MEMORY 

3. CARTRIDGE SVJ 

4. CARTRIDGE SLOT 

5. PERFORMANCE MEMORY/ FUNCTION 

6. KEY ASSIGN MODE SW 

7. LCD DISPLAY 

8. VOICE PARAMETER SW 

9. LED DISPLAY 

10. DATA ENTRY 

11. WHEEL CONTROLLER/ SLIDER 

(1) MODE SELECTORS These selectors are used 
to call the desired mode. When a mode 
selector is pressed its indicator lights. 

* If more than one mode selector is 
pressed at one time, the indicators of 
all the pressed buttons will light. 
However, more than one mode cannot be 
selected at the same time. 

* The priority of the modes is given 
below. 

1^ (1 STORE/2 FUNCTION/3 EDIT/4 PLAY) 

EDIT/COMPARE 

This button calls the edit mode. The 
compare function incorporated in this 
selector permits comparison of the sound of 
a voice being edited with that of the 
original voice. -*/»27 

* The voice parameter switches arranged 
beneath the LED display and the 
PERFORMANCE MEMORY/FUNCTION switches 
are used to select the voice parameters 
to be edited, and data is entered using 
the DATA ENTRY section. 

* The VOICE and PERFORMANCE MEMORY 
selectors are locked during the edit 
mode, and cannot be changed. 



This calls the function mode. 

* The function is determined using the 

PERFORMANCE MEMORY/ FUNCTION switches 
then data is entered using the DATA 
ENTRY section, 

* If the EDIT/COMPARE switch is either 

off or flashing during the function 
mode, different voice memory buttons 
can be selected. 

* Since the performance memory and 

function mode buttons are integrated, 
the performance memory cannot be 
changed while in the function mode, 

STORE 

This is the mode which permits storage of 
data in the various memory locations, ^p.S2 

* The VOICE MEMORY and/or PERFORMANCE 
MEMORY/FUNCTION positions are selected and 
operation is performed via the DATA ENTRY 
section. 

* The FUNCTION switch, EDIT switch, and 
VOICE MEMORY and PERFORMANCE MEMORY are 
locked during the store mode, and will not 
function until the store mode is disengaged. 

C2) VOICE MEMORY 

These are the VOICE MEMORY position 
selectors. Two channels are provided, one 
each for tone generators A and B, Each 
channel has 32 memory positions. The bank 
selectors determine which voice bank is 
selected, and the voice switches determined 
which voice within that bank is selected. 

* When the CARTRIDGE switch is ON the 
selectors select the cartridge memory. 
Positions cannot be re-selected in the 
edit or store modes. ~^p.i3 
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(3) CARTRIDGE Sli? ITCHES 

These switches select cartridge voices. 
When pressed the VOICE MEMORY selectors 
select the corresponding voices within the 
cartridge, 

(4) CARTRIDGE SLOTS 

Cartridges are inserted here. ROM 
cartridges and RAM cartridges are both 
inserted into the same slots, 

* vJhen VOICE ROM CARTRIDGES are inserted, 

cartridge A and B voices go to the 
corresponding voice memory channels A 
and B, 

* PERFORMANCE ROM CARTRIDGES should be 

plugged into the A slot. 

* Two DXl VOICE ROM CARTRIDGES, Two DX7 

VOICE ROM CARTRIDGES and one 
PERFORMANCE MEMORY CARTRIDGE are 
provided with the DXl. 

* VOICE ROM CARTRIDGES incorporate 2 

banks of voices which can be selected 
with a switch in the cartridge. 
Select the required bank before 
inserting the cartridge in the slot, 

* The DXl VOICE ROM CARTRIDGES have the 

sair.e voices as the main unit on side 
I, and side II contains completely 
different data. The DX7 VOICE ROM 
CARTRIDGES contain data not contained 
in the DXl internal memory on both 
banks. 

* RAM CARTRIDGE features a memory protect 

switch which prevents accidental 
erasure of the data in the RAM 
CARTRIDGE, Be sure to turn memory 
protect off before attempting to write 
to a RAM CARTRIDGE. 

(5) perfori:amce memory/function 

* In the PLAY mode, these are the 
performance memory position selectors 
which select a memorized voice number 
and effect combination, 64 PERFORMANCE 
MEMORY positions are provided. The 
upper row selects the bank and the 
lower row selects the memory position. 
The performance name and voice name are 
displayed on the LCD display, ^p,i2 

* In the FUNCTIOM rr.ode these are the 
function parameter selectors. The 
parameter name and data are displayed 
on the LCD display. -a5J 

* In the EDIT mode the upper row 1 — 8 
buttons and lower row 1 and 2 buttons 
become the edit parameter selectors. 
The parameter names and data are 
displayed on the LCD display in this 
case also, ^p^ 

* In the STORE mode these selectors 
select the performance memory to which 
the store operation is targeted, ~*P.S2 

(6) KEY ASSIGN MODE BUTTONS 

These select which tone generator channel 
will be playable via the keyboard, ^p.42 

SINGLE 

Only the A or E channel may be selected at a 



time. In the polyphonic mode the maximum 
number of notes that can be played 
simultaneously is 32. In this case outputs 
A and B both output a monaural signal 
corresponding to the channel in use, 

DUAL 

Both channels A and E can be used 
simultaneously. In the polyphonic mode the 
maximum number of notes that can be played 
simultaneously is 16. 

SPLIT 

This permits splitting the keyboard at any 
point and having channels A and B applied to 
the keyboard sections above and below the 
set split point. In the polyphonic mode the 
maximum number of output notes is 16 for 
each channel, 

(7) LCD (Liquid Crystal Display) 

** In the PLAY mode this display display^^ 

the voice name and its memory position^^ 

(number), or the performance memory ^^ 

name and its memory position, 
** In the EDIT mode the parameter name 

and data are displayed, 
** In the FUMCTIOIJ mode the parameter 

name, the control prompts and data are 

displayed. 
** In the STORE mode the memory position 

and control prompts are displayed. 

(8) VOICE PARAMETER SV7 ITCHES 

When the EDIT mode is called voice data is 
displayed on the LCD display and these 
switches permit editing of the data. 

* Pressing a voice parameter switch 
selects the corresponding parameter, 
and data is entered using the DATA 
ENTRY section, 

* Data can also be changed by 
continuously pressing a voice 
parameter switch. The data value 
increases in 1-step increases, and ^^ 
when the maximum value is exceeded the^^ 
display begins from the lowest value 
again, 

(9) LED DISPLAY 

This graphically displays parameter data in 
the EDIT mode, A bar-graph type display 
shows level information, 

* In the EDIT mode, parameters and data 
being worked on are shown by flashing 
sections on the display. 

(10) DATA ENTRY 

In the EDIT, FUNCTION and STORE modes, data 
entry is performed at this section. 

* Data can be input either by using the 
slider control or +/- button. The 
slider control permits broad-range data 
variation, while the +/- button permits 
fine data control in 1-step increments. 
The +/- switch also functions to turn 
certain parameters ON or OFF, 

* It also serves to answer YES or NO to 



control prompts which appear on the LCD 
display. 

(11) WHEEL CONTKOLLER/ SLIDER 

VOLUME 

This is the DXi masiter volume control 

BALANCE 

This adjusts the volume balance between 
channels A and 3. 

PORTAMENTO 

This adjusts the portamento tirr.e. 

* When the FUMCTION mode PORTAMENTO PEDAL 
U KNOD ASSIGN is OFF, portamento will 
not function. ^P.36 

PITCH 

This is the pitch bend wheel, 

* This will not function when the 

k FUNCTION moae PITCH BEaiD RANGE parameter 
P is set to 0. ^P.36 

MODULATION 

This controls LFO modulation. That is, the 
depth of vibrato, tremolo and wow effects. 

* When the FUNCTIOI] mode MOD IJHEEL ASSIGN 
is set to EBC (EG BIAS CONTROL) this 
functions as a volume or brilliance 
control, -"p.as 

* Modulation will not function when the 
EDIT mode AMPLITUDE MODULATION SENS, 
parameter is set to 0, and the PITCH 
MODULATION SENS, parameter is set to ,^p.27 

* This v/ill not function when the 
FUNCTION mode MOD V7HEEL SENSITIVITY 
parameter is set to or when the MOD 
WHEEL ASSIGNS are all OFF, ^P.38 

2-3 Connection Terminals 



The following types of connection terminals 
^re provided: 

1. AUDIO OUTPUT 

2. CONTROL CONNECTOR 

3. MIDI CONNECTOR 

Please connect the power cord, amplifier, 
peripheral equipment and accessories 
correctly, as shown in the illustration. 
The connector terminals are provided in two 
locations: on the rear* panel (fig, 9a), and 
to the lower left of the keyboard (fig. 9b). 

(1) AUDIO OUTPUT 

OUTPUT (fig. 25a) 

Audio outputs A, B and P are provided. Both 
unbalanced phone jack and balanced XLR type 
connectors are provided for each output, for 
a total of 6 audio output connectors. 



This is the output for tone generator 



output channel A (memory A) . However, 
when the KEY ASSIGN rX)DE is set to 
single, either channel A or B, 
whichever is in use, will be 
simultaneously output from this jack. 



This is the output for tone generator 
output channel B (memory B) . However, 
when the KEY ASSIGN 1X3 DE is set to 
single, either channel A or B, 
whichever is in use, will be 
simultaneously output from this ^ack. 

P (PR0GRAr4) 

This output provides a monaural rr:ix of 
channels A and B. It is normally ON, 
The FUNCTION mode PROGR/iH OUTPUT ASSIGN 
function can be used to independently 
turn channels A and B on or off as 
required for this output. -/>.J7 

* The unbalanced phone jack outputs are 
for connection to reproduction 
ecjuipment with unbalanced type inputs. 
In order to appreciate the extremely 
broad dynamic range of the DXI we 
recommend the use of a high-performance 
keyboard amplifier or integrated PA 
amplifier/speaker system. 

* The balanced XLR type connectors are 
intended mainly for use in professional 
applications where noise must be kept 
to an absolute minimum. These 
teririnals should be used in sound 
reinforcement and recording situations. 

* The output level at outputs A, B and P 
is controlled by the FUNCTION mode 
OUTPUT Lt:VEL ATTENUATE parameter. If 
the OUTPUT LEVEL ATTENUATE parameter is 
set to 0, no sound will be output, 

PHONES (fig. 9b) 

This jack accepts virtually any standard 
pair of headphones. It outputs a mono mix 
of the channel A and B signals. 

PHONE VOLUME (fig. 9b) 

This controls the level of the headphones. 
The PHONES volume control controls headphone 
volume independently from the main volume 
slider control. 

(2) CONTROL CONNECTORS 

VOLUME (fig. 9a) 

This connector permits foot control of 
volume level. An FC-3A foot controller can 
be connected here. 

* In this case the volume slider control 
should be set to its maximum setting, 

MODULATION (fig. 9a) 

This connector perir.its foot control of the 
depth of LFO modulation (vibrato, tremolo, 
wow) and EG bias (volume, brilliance). An 
FC-3A foot controller can be connected here. 

* The foot controller will not function 



if the EDIT mode AMPL. HODULATIOi; and 
PITCH uODULATIOi: SHIMS. pararrieteri: are 
set to 0. -P.27 

* The foot controller will not functicn 
if the FUIJCTIOM mode FOOT QQUT 
SEIiSITIVITY parar.ieter is set to and 
the FOOT CONT ASSIGiis are all OFF. ^P.38 

SUSTAIN (ficj. 9a) 

This perrr.its OU/CFF control of the sustain 
function by connecting an FC-4 or FC-5 
f ootswitch, 

* The footswitch will not functicn if the 
FUMCTIO:: ir.ooe SUSTAIIJ PEDAL ASSIGN is 
off. -P.S7 

PORTAIlEirro (fig. 9a) 

This connector permits connection of an FC-4 
or FC-5 footswitch to turn the portamento 
effect OU or OFF, 

* The footswitch will not functicn if the 
FUI^CTION mode PORTAMEriTO TIME parameter 
is set to 0, or the PEDAL ASSIGi: 
parameter is turned OFF, -P.37 

BREATH COtlTROLLER {fig. 9b) 

A BC-1 breath controller can be connecteo 
here for breath control of LFO modulation or 

EG bias, 

* The breath controller v;ill not function 
if the EDIT mode AMPLITUDE MODULATION 
and PITCH riODULATIOlI SEuS. pararaeters 
are set to 0. ~*p.27 

* The breath controller will not function 



if the FUIJCTIOU mode BRTII C0::T. 
SEMSITIVITY oarameter is set to and 
the BRTII COIjT, AGSIG:;s are all OFF. -AJJ 

(3) niDI CONNECTOR (fig. 9a) 

MIDI stanos for Musical Instrument Digital 
Interface. This interface permits 
transmission and reception of digital data 
for control purposes. The illEI terminal can 
be connected to the YAMAHA KXl REMOTE 
KEYBOARD, any other key boa re with a MIDI 
terminal, or a personal computer system. A 
MIDI cable must be used, --p.si/p.72 

lU 

This is an input terminal which receives 
data from another instrument or computer. 
The KXl REMOTE KEYBOARD is also connected 
here. 

OUT 

This is the output for the DXl digital 
control signals. The DXl can be used to ^^ 
control other instruments, or DXl voice or ^P 
performance data can be read into an 
external computer. 

THRU 

This outputs the same data as received ct 
the IM terminals, permitting chaining of 
more than two instruments, computers, 
sequencers or other MIDI equipment. 



Fig, 9. Connection Terminals 
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CHAPTER 3 

PLAY modePERFORMANCE MEMORY 



In the PLAY raode, data already in the memory 
is used for performance. In this section 
we'll describe how to call out the required 
voice for performance, and how memory 
positions can be changed without altering 
the voice or performance data. 



3-1 PERFORMANCE MEMORY & VOICE MEMORY 



What is PERFORMANCE MEMORY? 

In the DXl the two channels of internal 
VOICE MEMORY or external cartridge VOICE 
JIEMORY are combined with the FUNCTION raode 
jHjffects to form the complete performance 
~oices. The PERFORMANCE MEMORY is a memory 
in which the VOICE MEMORY numbers are 
combined with effects and stored. Channel 
A/B corabinations and the addition of effects 
can be freely set up and stored in the 
PERFORMANCE MEMORY. In the PLAY mode 
complete voices can be easily selected using 
the PERFORMANCE MEMORY switches. ^P.12 

* When the DXl is initially shipped, its 

PERFORMANCE MEMORY contains 64 
combinations pre-programmed at the 
Yamaha factory, permitting immediate 
performance when the instrument is 
received. The PERFORf-J^ICE MEMORY 
banks 1 — 4 hold the internal voice 
memory, and banks 5 — 8 select the DXl 
VOICE ROM cartridge side II memory. 

* Voice and effect combinations are 

stored in the PERFORMANCE MEMORY as a 
number. The actual voice data {the 
EDIT mode parameters) are not 
memorized. 

•* The internal RAM (Random Access Memory) 
VOICE MEMORY can be used to store all 
EDIT raode parameters. When the 
instrument is initially shipped, the 
VOICE MEMORY contains 32 voices in 
each channel, A and B, for a total of 
64 voices. 

* The 5 ROM (Read Only Memory) cartridges 

provided contain original Yamaha 
voices and effect data. 

* The two DXl VOICE ROM CARTRIDGES each 

contain 64 voices for a total of 128 
voices. Each cartridge has two sides: 
I and II. The I/II switch is used to 
select the desired side. Side I 
contains the same voices as are 
initially stored in the instrument's 
internal memory, and side II contains 
different voices. Be sure to switch 
to the desired side before plugging a 
cartridge into the DXl. ^p.13 

* The two DX7 VOICE ROM CARTRIDGES 

provided also contain 64 voices each 
for a total of 128 voices. 

* The PERFORI'IANCE ROM CARTRIDGE contains 

the same 64 effect "settings" as the 



DXl internal PERFORMANCE MEMORY. When 
this cartridge is inserted into the 
pxl, the data it contains is called 
into the internal memory, combined 
with the desired voice data and used 
rCor performance. 

Up to 32 original voices {voice 
parameters) or 64 original effects 
(function parameters) can be stored in 
the RAM cartridges. When a RAH 
cartridge is plugged into the DXl, 
original data can be freely called 
from it. 

The RAM cartridges are initially 
shipped set up with the VOICE MEMORY 
(voice parameter) format. To use the 
RAM cartridge for PERFORMANCE MEMORY 
storage (function parameters), use the 
FUNCTION mode CHANGE CART, FORMAT -*P.46 
function. 



The BUFFER 



The buffer is a special separate memory 
into which DXl data is called from 
memory for performance or editing, A 
buffer is provided for the PERFORMANCE 
MEMORY and the VOICE MEMORY. When a 
memory number is selected, the data 
corresponding to that memory number is 
read into the buffer (fig. 10), 

In the PLAY mode data read into the 
VOICE EDIT BUFFER and PERFORMANCE EDIT 
BUFFER is used as is for performance. 

In the EDIT mode VOICE MEMORY data is 
read into the VOICE EDIT BUFFER for 
editing. 



Fig, 10. Buffer Circuitry 
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* In the FUNCTION mode PERFORMANCE MEMORY 

effect data is read into the 
PERFORMANCE EDIT BUFFER for editing. 

* In the STORE mode, data in the VOICE 

EDIT BUFFER or PERFORMANCE EDIT BUFFER 
is stored or copied into the VOICE 
MEMORY or PERFORMANCE MEMORY. 

* In the DXl the memory backup system 

also provides backup power to the 
buffer data. When the DXl power is 
turned OFF, the basic data which was 
being used at the time is held in 
memory, and is available immediately 
power is turned back on. 

3-2 Calling Memory Data 

(1) Calling the DXl PERFORMANCE MEMORY (fig, 
11) 

With the PERFORMAlN'CE MEMORY it is possible 
to call out voice data and effect data 
simultaneously. At the same time the effect 
data is called into the PERFORMANCE EDIT 
BUFFER, the selected voice number data is 
called into the VOICE EDIT BUFFER. 

(a) Turn all MODE selectors (EDIT, 
FUNCTION, STORE) OFF. 

* It does not matter if the EDIT switch 

is flashing at this time. 

(b) Insert two VOICE MEMORY CARTRIDGES 
into the DXl, 

(c) Using the upper row of 8 bank 
selectors in the PERFORMANCE 
MEMORY/FUNCTION section, select the 
desired bank number, and select the 
desired voice + effect with the lower 
row of 8 buttons.. In this way a total 
sound, incorporating the voice data 
and effects, is called, 

* As shipped, banks 1 — 4 contain the 

internal DXl VOICE MEMORY, and banks 
5 — 8 contain the cartridge voice data. 

(d) The LCD display displays the 
performance name as "PERFORMANCE 
MEMORY #1-1 **XXXX**'', or the voice 
name as "INT Al-1 YYYY POLY SRC=0 INT 
Bl-1 2ZZZ POLY SRC=0'', 

* The "ftl-l" in the performance name 

display is the memory number, and XXXX 
is the performance name (fig. 12), 

* In the voice name display the upper and 

lower rows display the channel A and B 
voice names, respectively, "INT Al-1" 
and "INT Bl-1" are the memory numbers, 
while "YYYY" and "ZZZZ" are the voice 
names. The data following "POLY" are 

Fig, 11. Calling Internal Performance Memory 



function parameters that need to be 
checked for performance (fig, 13) . -/>.35 

* The voice name and performance name 

display can be switched by pressing 
the bank selectors. 

* When the KEY ASSIGN MODE is set to 

SINGLE, the voice name displayed is 
either that of channel A or B 
depending on which is in use. 

* If a PERFORMANCE MEMORY CARTRIDGE (i.e. 

a cartridge formatted for PERFORMANCE 
MEMORY) is inserted in the DXl, 
selecting banks 5 — 8 results in a 
momentary "**ERROR** Cartridge format 
conflicti" message, and the voice 
data will be called from the internal 
VOICE MEMORY, banks 1—4, In this 
case go back to step (b) above and 
repeat the process correctly. 

Fig. 12. Method of Indicating Performance Name 
Memory Number 
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(2) Calling the internal VOICE MEMORY (fia. 
14) 

In the PLAY mode it is possible to use the 
DXl VOICE MEMORY switches to directly call 
VOICE MEMORY data into the VOICE EDIT BUFFER 
without calling a PERFORMANCE MEMORY (in 
which the voice number is combined with 
effect data) and add effects as required 
while playing. 

(a) Turn all MODE selectors OFF. 

(b) Use the bank select switches in the 
VOICE MEMORY switch group to select 
the desired banks for channels A and 
B. 

* If the KEY ASSIGN MODE is set to SINGLI 
then only channel A or channel B, 
whichever is in use, needs to be set, 

(c) Then, using the VOICE MEMORY voice 
switches, select the desired voice 
number. This causes the selected 
VOICE MEMORY data to be called into 
the VOICE EDIT BUFFER, 
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(d) Displays change in voice f 
and performance names 



when lighted bank switch i(b)Place cartridges! 
is pressed. | in cartridge | 



slot. 
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(a)Mode selectors 
(edit, function, store) 
all off, 
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Select side 
cartridge ot 
to be used 
-(when using 
ROM cartridge) . 



* The selected PERFORMANCE MEMORY data 

will be effective with the voice data 
called until the FUNCTION mode is used 
to reset the perforance memory data, 
(d) The voice name display consists of 
the name o£ the voice called. The 
"INT" portion of the display indicates 
that the internal memory is selected. 

* The performance name will not change 

even if the VOICE MEr40RY buttons are 
pressed, 

(3) Calling a cartridge VOICE MEMORY 

It is also possible to use the DXl VOICE 
MEMORY switches to directly call VOICE 
MEMORY CARTRIDGE data into the VOICE EDIT 
BUFFER for performance. In particular this 
process is suited for calling voice data 
from the DX7 VOICE ROM CARTRIDGES. 

(a) Turn all MODE selectors OFF. 

(b) In the case of a ROM cartridge set 
the cartrdge bank selector switch 
before inserting the cartridge. 

(c) Insert the cartridge into the 
Ik cartridge slot. 

W (d) Press the CARTRIDGE switch to 

initialize the cartridge access mode. 

* If the CARTRIDGE switch is pressed 

without inserting a cartridge the LCD 
display will show ***ERROR** Cartridge 
not ready!". In this case go back to 
step (c) and properly insert the 
cartridge, 

* If a PERFORI-iANCE MEMORY CARTRIDGE (a 

cartridge formatted for PERFORMANCE 
MEMORY) is inserted, the ''**ERROR** 
Cartridge format conflict!" message 
will be displayed. In this case the 
data originally in the buffer will not 



be affected. Go back to step (c) and 
insert the correct cartridge. 

(e) Using the VOICE MEMORY BANK switches 
select the desired bank. 

* If the KEY ASSIGN MODE switch is set to 

SINGLE, then only channel A or B, 
whichever is in use, needs to be set. 

(f) Using the VOICE MEMORY voice switches 
select the desired voice number. This 
causes the selected cartridge voice 
number to be called into the VOICE 
EDIT BUFFER ready for performance. 

* The effects are set up according to the 

currently selected PERFORMANCE MEMORY 
unless the FUNCTION mode is used to 
reset the PERFORMANCE MEMORY 
parameters. 

(g) The voice name display displays the 
name of the voice called from the 
catridge, 

* The "EXT" portion of the display 

indicates that the external cartridge 
memory is being used. 

(4) Calling a cartridge PERFORMANCE MEMORY 
(fig. 16) 

It is possible to call PERFORMANCE MEMORY 
CARTRIDGE data into the PERFORMANCE EDIT 
BUFFER and call internal VOICE MEMORY data 
into the VOICE EDIT BUFFER, combining the 
two for performance, 

* The method for calling data from the 

PERFORMANCE MEMORY CARTRIDGE is 
different from that for calling data 
from a VOICE MEMORY CARTRIDGE, so care 
should be taken to follow the correct 
procedure, 
(a) Turn all MODE selectors (EDIT, 
FUNCTION, STORE) OFF. 



Fig. 14. Calling Main Unit Voice Memory 
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Fig, 15. Calling Cartridge Voice Memory 
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(b) Insert the PERFORMAMCE MEMORY 
CARTRIDGE into cartridge slot A. 

* The cartridge B slot cannot be used. 

* If the PERFORMANCE MEMORY CARTRIDGE is 

inserted into the B slot, the 
"**ERROR** Cartridge not ready!" 
message v/ill be displayed, when the 
following operations are performed. 

(c) Press aiRTRIDGE switch A while 
holding down any one of the 
PERFORMAMCE MEMORY/FUHCTIOM section 
buttons. This initiates acces to the 
PERFORMAMCE MEMORY CARTRIDGE, 

* When the PERFORMANCE MEMORY CARTRIDGE 

has been accessed, the last section of 
the upper row of the performance name 
display will read '•<<CARTRIDGE»'' . 

* If a PERFORMANCE MEMORY switch is not 

held, or it is released before the 
CARTRIDGE button is pressed, or a 
VOICE MEMORY CARTRIDGE is inserted 
instead of a PERFORMANCE MEMORY 
CARTRIDGE, the '•**ERRROR** Cartridge 
format conflictl" message will be 
displayed, and the desired data will 
not be read. 

(d) Then by using the PERFORMA^iCE MEMORY 
bank and PERFORMANCE & VOICE switches, 
the desired effect data can be called 
into the PERFORMANCE EDIT BUFFER. 

* Only cartridge data which is called 

into the PERFORMANCE EDIT BUFFER can 
be used. Once the cartridge is 
removed from the cartridge slot, all 
other PERFORMANCE MEMORY positions 
other than the one that was called 
into the PERFORMAl^JCE EDIT BUFFER can 
no longer be used. Further, if the 
CARTRIDGE switch is turned OFF then 
the internal PERFORMANCE MEMORY will 
be called into the PERFORMANCE EDIT 
BUFFER and the cartridge data will be 
lost. 

* If the effect data in the PERFORMANCE 

EDIT BUFFER needs to be saved, use the 
store performance function, -^p.S3 

* In order to use all the PERFORMANCE 

MEMORY CARTRIDGE data in the internal 
memory, use the load function, ~*p.46 

* Since the PERFORf-lANCE ROM CARTRIDGE 

supplied with the unit contains the 
same data as the internal PERFORMANCE 
MEMORY at the time of shipping, only 
banks 1 — 4 can be used, VOICE MEMORY 
CARTRIDGE data is set for banks 5 — 8, 
however, since a VOICE MEMORY 



CARTRIDGE cannot be inserted, the 
internal VOICE MEMORY data is 
automatically used, 
(e) The performance name and voice name 
are displayed on the LCD display each 
time the bank switches are pressed. 
The performance name display is 
"PERFORIiANCE MEMORY #1-1 <<CARTRIDGE>> 
**XXXX**". 

* When the supplied PERFORMANCE MEMORY 

ROM cartridge is used and one of the 
banks 5 — 8 is selected, "Cartridge 
format conflict!" will be displayed 
momentarily before the performance 
name. As for the voice name, the 
lower display row will read •'**ERROR** 
Cartridge not ready 1". This indicates 
that banks 5 — 8 are set up to use the 
VOICE MEMORY CARTRIDGE data. 

* When it is necessary to change the 

internal VOICE MEMORY data use the 
VOICE MEMORY and bank switches to 
select the desired voice data. 

* Internal PERFORMANCE MEMORY data cannot 

be called during PERFORMANCE MEMORY 
CARTRIDGE access. The cartridge M 
switch must be turned OFF in order to" 
call the internal PERFORMANCE MEMORY. 

* If the PERFORMANCE MEMORY CARTRIDGE is 

removed while it is being accessed, 
and the internal PERFORMANCE MEMORY is 
selected, an error will result and 
data may be lost. 

3-3 STORE/MOVING MEMORY 

The DXl permits changing the positions of 
the PERFORMANCE MEMORY and VOICE MEMORY, 
The combined preset voices in channels A and 
B can be selected and re-stored in the 
PERFORMANCE MEMORY as required. 

* The memory protect function is 

automatically turned on when the DXl 
power is turned on in order to prevent 
accidental erasure of the internal 
memory. The memory protect function 
must be turned OFF in order to change 
locations of either the PERFORMAiJCE or^ 
VOICE MEMORY. i 

* When PERFORMANCE or VOICE MEMORY is 

moved to a new position, the data that 
was originally in that position is 
erased. The position from which the 
data has been moved, however, still 
contains the original data. To 



Fig, 16. Calling Cartridge Performance Memory 
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(d) Specify bank number and 
voice number. 



■(c)Press cartridge switch A 
while holding downj^upper/ 
lower level performance 
memory/function switch. 
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(a)Mode selectors all off, 
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(b) 

Insert performance 
memory cartridge 
in cartridge 
slot A. 



prevent the loss of voice data, be 
sure to save important voices in an 
external RAM cartridge. ^p.4S 

(1) Moving Internal PERFORMANCE MEMORY Data 
(Fig. 17) 

(a) In order to turn OFF the memory 
protect function, press the FUNCTION 
switch to enter the FUNCTION mode. 

(b) Press button 6 in the lower row of 
the PERFORMANCE MEMORY/FUNCTION group, 
using the memory management function 
to call the PROTECT MEMORY WRITE 
function. 

(c) The LCD display will show "Internal 
memory write protect ON". Press the 
DATA ENTRY section NO switch, and the 
display will read "Internal memory 
write protect OFF", indicating that 
the write protect function has been 
turned OFF. Then exit the FUNCTION 
mode and return to the PLAY mode. 

(d) Select the PERFORMANCE MEMORY 

. position to which you wish to move the 
} data. 

(e) Select the desired A/B channel VOICE 
MEMORY combination. 

(f) Use the STORE switch to switch to the 
STORE mode. When this is done, the 
"STORE ALL FROM >> CURRENT EDITING TO 
» CURRENT SELECTED" message will be 
displayed. 

* The STORE ALL mode permits simultaneous 
writing to all the internal 
PERFORMANCE MEMORY and VOICE MEMORY 
positions, ^p.53 

(g) Press the DATA ENTRY section YES 
switch to begin the store operation. 
The data combination selected is 
automatically stored in the 
PERFORMANCE MEMORY. 



* If the memory protect function has not 

been turned off prior to the above 
operations, the "**ERROR** 
W-protected" message will be 
displayed, and store will not be 
possible. In this case go back to 
step (a). 

(2) Moving VOICE MEMORY Data {fig. 18) 

(a) Switch to the FUNCTION mode in order 
to turn off the memory protect 
function. 

(b) Call the PROTECT MEMORY WRITE 
function. 

(c) After pressing the DATA ENTRY section 
NO button, return to the PLAY mode. 

(d) In order to move voices between the 
internal memory and a cartridge 
memory, or to change voice positions 
within a cartridge, make sure the 
appropriate cartridge is inserted in 
the cartridge slot. 

* To move voices from the cartridge to 

the internal memory (single load) 
press the CARTRIDGE switch. 

* To move voices from the internal memory 

to a RAH cartridge {single save) make 
sure the cartridge memory protect 
switch is OFF, that the cartridge is 
properly inserted, and that the 
CARTRIDGE switch is not pressed. 

* To change the position of voices within 

a RA!1 cartridge, make sure the 
cartridge memory protect switch is 
OFF, the cartridge is properly 
inserted and the CARTRIDGE switch is 
pressed. 

* It is not possible to store within a 

ROM cartridge. 

* A RAM cartridge formatted for VOICE 

MEMORY (=00) must be used to store 



Fig. 17. Shifting and Combining Internal Performance Memory Data 
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voice data. A cartridge formatted for 
performance data (=01) cannot be used. 

(e) Using the VOICE MEMORY switches 
select the voice that you wish to 
change the position of. 

(f) Switch to the STORE mode, and in 
answer to the LCD display prompt, 
press the DATA ENTRY section NO 
button. 

(g) The display will read "STORE VOICE 
FROM » INT Al-1 XXXX TO » INT Al-1 
XXXX", indicating that VOICE MEMORY 
position change is now possible. 

* The store voice function works only to 

store VOICE MEMORY data. ^P.53 
*0n the display, the "INT Al-l" is VOICE 
MEMORY position and "XXXX" is the 
voice name. 

* Using the STORE VOICE function it is 

possible to store voices in only one 
channel at a time. In order to change 
positions in both channels A and B, go 
back to step (d) after storing one 
channel and repeat the procedure for 
the other channel, 
(h) After using the VOICE MEMORY bank and 
voice switches to set the position to 
which you wish to move a voice, the 
data following the "TO" portion of the 
display will show the selected 
position. 

* To move data from a cartridge to the 

internal memory {single load) turn off 
cartridge access using the CARTRIDGE 
switch before selecting the position 
in the internal memory to which the 
data is to be moved. 

* To move data from the internal memory 

to a RAM cartridge (single save) turn 
on cartridge access using the 
CARTRIDGE switch before selecting the 
position in the cartridge to which the 
data is to be moved. 

* If a PERFORMANCE MEMORY CARTRIDGE is 

inserted, the "**ERROR** Cartridge 
format conflict!" message will be 



displayed after the CARTRIDGE switch 
is pressed, 
(i) Press the data entry YES key to begin 
the actual store operation. This 
completes the voice move process. 

(3) MOVING PERFORMANCE MEMORY (fig. 19) 

(a) Enter the FUNCTION mode in order to 
turn off the memory protect function. 

(b) Call the PROTECT MEMORY V7RITE 
function, 

(c) Press the DATA ENTRY NO key then 
return to the PLAY mode. 

(d) To move data between the internal 
memory and cartridge memory, or within 
a cartridge, insert the appropriate 
PERFORMANCE MEMORY CARTRIDGE into 
cartridge slot A. 

* In order to move data from a cartridge 

into the internal memory (single load) 
press CARTRIDGE switch A while holding 
down the appropriate PERFORMANCE 
MEMORY/FUNCTION switch. This 
initiates cartridge access. If the ^ 
PERFORMANCE MEMORY/FUNCTION switch is^ 
not pressed or it is released before 
the CARTRIDGE switch is pressed, the 
DXl expects a VOICE MEMORY CARTRIDGE 
operation and an error results. In 
this case the LCD display will read 
"**ERROR** Cartridge format 
conflictl". 

* To move data from the internal memory 

to an external RAM cartridge (single 
save) turn the catridge memory protect 
switch OFF, insert the cartridge into 
its slot, and make sure the CARTRIDGE 
switch is off. 

* To move data within a RAM cartridge, 

turn the cartridge memory protect 
switch OFF, insert the cartridge, then 
press CARTRIDGE switch A while holding 
the appropriate PERFORMANCE 
MEMORY/FUNCTION switch to initiate 
cartridge access. If the PERFORMANCE 



Fig. 18. Moving the Voice Memory 
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(e) 



MEMORY/FUNCTION switch is not pressed, 
or it is released before the CARTRIDGE 
switch is pressed, the DXl expects a 
VOICE MEMORY CARTRIDGE access 
operation, resultig in an error. In 
this case the LCD display will read 
"**ERROR** Cartridge format 
conflict!", 

* If the cartridge is inserted into 

cartridge slot B, the LCD diplay will 
read "**error** Cartridge not ready!". 

* The ''**ERROR*** Cartridge format 

conflict 1" message will also appear 
if a cartridge which has been 
formatted for VOICE MEMORY (=00) is 
inserted instead of one formatted for 
PERFORriAMCE MEMORY, 

(e) Use the PERFORMANCE MEMORY/ FUNCTION 
switches to select the voice you wish 
to move, 

(f) Switch to the STORE mode. 

(g) Press DATA ENTRY NO button twice, 
(h) The display will now read "STORE 

PERFORMANCE FROM >> CURRENT XXXX TO » 
INT Pl-1 XXXX", indicating that it is 
now possible to change PERFORMANCE 
MEMORY position. 

* The STORE PERFORMANCE function can only 

be used to store PERFORMANCE (/[EMORY 
data. -*p.S3 

* The "INT Pl-1" portion of the display 

indicates the PERFORMANCE MEMORY 
position, and "XXXX" is the 
performance name, 
(i) Using the PERFORMANCE MEMORY/FUNCTION 
switches, select the position to which 
you wish to move the data. The 
selected position will be displayed on 
the LCD display following the "TO" 



portion. 

* To move data from a cartridge to the 

internal memory (single load) turn off 
cartridge access using the CARTRIDGE 
switch and select the position to 
which you wish to move the data. 

* To move data from the internal memory 

to an external RAM cartridge press the 
CARTRIDGE switch to enable access from 
the internal memory to the cartridge, 
and select the position to which you 
wish to move the data. 

* When attempting to move internal data 

to a RAM cartridge, if a cartridge 
formtted for VOICE MEMORY (=00) is 
inserted instead of one formatted for 
PERFORMANCE MEMORY (=01) the 
"**ERROR** Cartridge format conflict!" 
message will be displayed when the 
CARTRIDGE switch is pressed. Be sure 
to use a cartridge which has been 
formated for PERFORMANCE MEMORY 
(format = 01) using the FUNCTION mode 
CHANGE CART. FORMAT function, -P-« 
(j) Press the DATA ENTRY section YES 
button to begin the store operation. 
This completes the memory move 
process. 

* If the memory protect function is not 

turned off prior to the above 
operations, the "**ERROR** 
W-protectedl" message will be 
displayed. In this case go back to 
step (a) and repeat the procedure. 

* VJhen moving internal data to a 

cartridge, or when moving data within 
a cartridge, be sure to turn the 
cartridge memory protect switch back 
ON after the operation. 



Fig. 19. Moving Performance Memory 
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CHAPTER 4 

EDIT mcxte/VOICE PARAMETERS 



In the EDIT mode, the VOICE MEMORY voice 
parameter data can be read into the VOICE 
EDIT BUFFER and edited. The vast number of 
parameters that can be edited permits 
extremely broad-ranging voice creation. 
After editing, the new data can be re-stored 
in the VOICE MEMORY, 



4-1 The EDIT mode 



(1) The EDIT process 

In the EDIT mode, the many voice parameters 
in the VOICE MEMORY are read into a buffer 
and edited. Since the DXl PERFORMANCE MEMORY 
settings are a part of the voice created, the 
PERFORMANCE MEMORY will also be involved in 
the editing process. The following two 
variations on the editing process are 
possible: 

(I) The VOICE MEMORY for a specific voice 
is altered without changing the PERFORMANCE 
MEMORY. 

(II) Both the edited VOICE MEMORY and 
PERFORMAl^CE MEMORY are re- stored as a new 
voice. 

* I: 

Editing the VOICE MEMORY without changing 

the PERFORMANCE MEMORY. 
EDIT target selection = PERFORMANCE MEMORY 

selection =^ 
Switch to EDIT mode =^ 
Set data =^ 
Store EDIT data = replace VOICE MEMORY, 

* II: 

Re-storing both the edited VOICE MEMORY 

and the PERFORMANCE MEMORY as a new 

voice. 
EDIT target selection = VOICE MEMORY 

selection => 
Switch to EDIT mode =:> 
Set data ^ 
Store EDIT data = Set new VOICE MEMORY and 

PERFORMANCE MEMORY. 

(2) EDIT mode selection/Loading the buffer 

* I: PERFORMANCE MEMORY selection 
(fig. 20) 

This is for the case in which the VOICE 
MEMORY data is edited and re-stored while the 
PERF0Rf4ANCE MEMORY is left unchanged. 

(a) Turn all mode selectors (EDIT, 
FUNCTION, STORE) OFF. 

* It does not matter if the EDIT switch is 

flashing, 

* To edit RAM CARTRIDGE VOICES, first turn 

the cartridge memory protect OFF, then 
insert the cartridge into the cartridge 



slot. 

* After editing data from a ROM cartridge, 

the new voice can not be written back 
into the same cartridge, 
(b) Select the PERFORMANCE MEMORY position 
to be edited. 

* The PERFORMANCE MEMORY can not be 

re-selected once the EDIT mode is 
entered. 

* II; VOICE MEMORY selection (fig. 21) 

This is for the case in which both the 
edited VOICE MEMORY and PERFORMANCE MEMORY 
are re-stored as a new voice. 

(a) Turn all mode selectors (EDIT, A 
FUNCTION, STORE) OFF, 
*It does not matter if the EDIT switch is 
flashing. 

* To edit ROM cartridge voice data, first 

set the switch on the cartridge to the 
appropriate bank, insert the cartridge 
in the cartridge slot and press the 
CARTRIDGE switch. 

* To edit RAM cartridge voice data and 

store the results in the same 
cartridge, first turn the cartridge 
MEMORY PROTECT switch OFF, insert the 
cartridge into the cartridge slot, then 
press the CARTRIDGE switch, 

* To edit RAM cartridge voice data and 

store the results in the internal 
memory, insert the cartridge into the 
cartridge slot with the MEMORY PROTECT 
switch ON, then press the CARTRIDGE 
switch. 

* If a PERFORMANCE MEMORY CARTRIDGE is 

inserted, the error message "**ERROR** 
Cartridge format conflict" will be ^^ 
displayed when the CARTRIDGE switch id9 
pressed, 
(b) Select the VOICE MEMORY to be edited, 

* The selected VOICE MEMORY can not be 

changed once the EDIT mode has been 
entered. 

Fig. 20. Selecting Performance Memory 
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(3) Sv/itchintj to the EDIT mode and Entering 
Data (Fig, 22) 

{c) Enter the EDIT mode using the 

EDIT/COMPARE switch. This makes it 
possible to alter the data in the EDIT 
BUFFER. 

(d) The VOICE MEMORY channel will 
automatically be selected/ and the 
target EDIT voice indicator will flash. 

* If the KEY ASSIGN MODE switch is set to 

DU/iLr sound will be output from both 
channels A and B, In order to monitor 
only the target EDIT voice, set the 
BALANCE slide control all the way to 
the corresponding channel. 

(e) The LED and LCD displays display the 
data for the target voice, 

* The leftmost operator select switch 

determines which individual operator 
data is displayed. 

* The LED display displays the data for 

the parameter shown belov7 it. 

* The LCD display shows the data of 

. parameter selected by the PERFORMANCE 
f MEMORY/FUNCTION switch. 

(f) Select the parameter to be edited 
using the row of voice parameter 
switches below the LED display, or the 
PERFORI-iAlXE liEnORY/FUNCTION switches. 

* The voice parameter switches include 

most of the FK tone generator and 
operator functions that are essential 
for voice creation. -*p.27 

* The PERFORM/J^ICE MEMORY/FUNCTION switches 

include LFO modulation-related effects 
that affect all operators 
simultaneoulsy. ~*p.27 

* Envelope generator voice parameter Rl is 

automatically selected. Simply press 
the appropriate switch to select 
another parameter, 

(g) Set the desired data value using the 
DATA ENTRY section. 

* Data can also be set by continuously 

pressing the selected (flashing) 



PARAMETER switch. 

* Use the COMPARE switch to compare the 

sound of the edited data v;ith the sound 
of the original data. -»a^ 
(h) To set the parameters for each 
operator, use the OPERATOR SELECT 
switches to select the operator to be 
worked on. ^p.21 

* Using the OPERATOR ON/OFF switches it is 

possible to concentrate on a single 
operator, permitting extremely fine 
sound control, -^p.22 
(i) After editing on one channel has been 
completed, switch over to the other 
channel and perform any necessary 
editing on that channel. Either 
channel can be selected by pressing a 
bank or voice switch of the channel you 
wish to select. 

* Also set the balance slider all the way 

to the appropriate channel. 

(4) Storing Edit Data 

In order to store edit data, a store 
operation must be performed. Two processes 
are possible: (1) Storing data without 
changing the memory position, and (II), 
storing data in a new VOICE MEMORY or 
PERFORMANCE MEMORY position. 

* Each time power to the DXl is turned on, 

the internal memory protect system is 
activated in order to prevent 
accidental memory erasure. This 
function must be turned off in order to 
perform a store operation. 

* VJhen a store operation is performed, 

data originally in the memory to which 
the store is performed will be erased. 
Data which needs to be saved should 
therefore be stored in an external RAM 
cartridge, -/»4ff 

* In order to store edit data on an 

external cartridge, a cartridge 
formatted for VOICE MEMORY storage must 
be used. A catridge formtted for 
PERFORMANCE MEMORY cannot be used. 



JFig, 22. Switching to Edit Mode and Entering Data 
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* I: Replacing an Original VOICE MEMORY 
(fig. 23) 

In order to re-store edited data in tVie 
original memory locationr use the STORE ALL 
function (the VOICE MEMORY and PERFORMAi-TCE 
MEMORY are simultaneoulsy re-stored in their 
original locations), 

* Using the STORE ALL function it is 
not possible to move data to another 
memory location, move data from one 
channel to another, or move data from 
the internal memory to an external 
cartridge. 

* The STORE ALL function makes it possible 

to store internal VOICE MEMORY data 
back into the same internal memory 
location, or to store cartridge memory 
data back into the same cartridge 
memory location. ^P.53 

(j) In order to defeat the memory protect 
function, switch to the FUNCTION mode, 

(k) Call the protect memory write 
function. 

(1) When the LCD display reads "Internal 
memory write protect ON", press the 
DATA ENTRY NO key, causing the display 
to read "Internal memory write protect 
OFF". This defeats the memory protect 
function. 

* If you attempt a store operation with 

the memory write protect function ON, 
the "**ERROR** IV-protectedl " message 
will be displayed and storing will not 
be possible. 

* The STORE VOICE function can be used if 

PERFORMAI>ICE MEMORY data has not been 
changed. 

(m) If the store switch is used to enter 
the STORE mode, the "STORE ALL FROM >> 
CURRENT EDITING TO >> CURRENT SELECTED" 
message will be displayed. VJith the 
STORE ALL function the store position 
selection process is greatly shortened. 

(n) Press the DATA ENTRY YES button to 
begin the store operation. 

* Both channels A and D cannot be stored 

at the same time. The store operation 
must be performed on one channel at a 
time, 

* After the store operation be sure to 

turn the VOICE MEMORY or RAH cartridge 
memory protect function back on. 



Fig, 23. Replacing Original Voice Memory, 
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* II: Storing in a New VOICE MEMORY or 
PERFORMANCE MEMORY (fig. 24) 

In order to store in a new VOICE MEMORY or 
PERFORtJVNCE MEMORY position, the STORE VOICE 
function (the store function which permits 
movin9 VOICE MEMORY data to a new memory 
location) is used. In addition the STORE 
PERF0RI:A1jCE function must be used. The STORE 
PERFORMANCE function is the function which 
permits movinc; PERFORMANCE MEMORY data to a 
new memory location. 

* To store to a new position in a RAM 

cartridge, or to store from a ROM or 
RAM cartridge to the internal memory 
(single load) insert the cartridge into 
the DXl and press the CARTRIDGE switch. 

* If a PERFORMANCE MEMORY CARTRIDGE is 

used the "**ERROR** Cartridge format 
conflict!" message will be displayed 
when the CARTRIDGE switch is pressed. 

* To store from the internal memory to a 

RAM cartridge (single save) insert the 
cartridge into the cartridge slot and 
turn the CARTRIDGE switch OFF. 

(j) Switch to the FUNCTION mode. ^ 

(k) Call the protect memory write -, ^^ 

function. --I{j) — (i) 

(1) Press the DATA ENTRY section NO 
button. 

(m) Switch to the STORE mode and press the 
DATA ENTRY NO switch Causing the "STORE 
VOICE FROM >> EDITING XXXX TO » INT 
Al-1 xxxx" nessage to be displayed. 

* "INT- Al-1" is the memory position, and 

"XXXX" is the voice name, 
(n) The VOICE MEMORY and bank 2nd voice 
switches are then used to set the store 
destination. The destination position 
is displayed following "TO" on the LCD 
display. 

* When storing from a cartridge into the 

internal memory select the destination 
location after the CARTRIDGE switch has 
been turned OFF, 

* Uhen storing from the internal memory to 

a RAH cartridge, select the destination 
location after the CARTRIDGE switch has 
been turned ON, ^^ 

* If a PERFORIJ^NCE MEMORY CARTRIDGE is ^k 

used,- the "**ERROR** cartridge format ^ 
conflict!" message v/ill appear when 
the cartridge switch is pressed, 
(o) Pressing the DATA ENTRY YES button 
begins the actual store operation. 

* Store voice can only be performed on one 

channel at a time. After performing 
the store operation on one channel. 



Fig. 24, 
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press the lighted VOICE riEMORY selector 
to switch to the other channel, then 
perform operations (m) — (o) once again, 

* In the case of a RAM cartridge, always 

remember to turn the memory protect 
switch back ON after the store 
operation, 

(p) When effect data is also to be stored 
in the internal PERFORMANCE MEMORY, 
call the STORE mode one more time. 

(q) press the DATA ENTRY NO button twice, 
causing the "STORE PERFORilAIlCE FROM >> 
CURRENT YYYY TO >> INT Pl-1 YYYY" 
message to be displayed. 

* "INT Pl-1" is the memory position, and 

"YYYY" is the performance name. 
(r) Press the DATA ENTRY YES key to begin 

the store operation. 
Caution: Voice data is not stored if a 

STORE PERFORIIANCE operation is 

performed without storing to VOICE 

MEMORY. 

(5) The Compare Function (fig. 25) 

|This function permits comparing the original 
sound of a voice with the current sound of 
the edited voice while in the EDIT mode, 

(a) After changing even a single parameter 
in the EDIT mode, pressing the 
EDIT/COMPARE switch a second time 
activates the compare mode. This 
recalls the original voice data and 
sound permitting checking and 
comparison throughout the edit process. 

* In the compare mode, the VOICE MEMORY 

and edit parametr switches stop 
flashing, and the EDIT/COMPARE switch 
begins to flash, 

* If the EDIT mode is entered and the 

EDIT/COMPARE switch is pressed again 
before any parameter changes are made, 
the EDIT mode is exited, 

(b) To resume edit operation from the 
compare mode, simply press the 
EDIT/COMPARE switch again, 

* The EDIT and COMPARE modes alternate 

each time the EDIT/ COMPARE switch is 
I pressed. 

(c) It is possible to exit the edit 
process while in the compare mode, 
cancelling any parameter changes which 
have been made. In this case, simply 
press a different VOICE MEMORY or 
PERFORMANCE MEMORY switch while the 
EDIT/COMPARE switch is flashing. 



Fig. 25. Compare Function 
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(6) The Data Recall Function 

A data recall function has been included to 
provide a "backup" if erroneous data is 
accidentally entered during a compare 
operation. It is possible to recall the data 
using the REa^LL EDIT BUFF function in the 
FUNCTION mode. -P.45 

* If a different VOICE MEMORY or 

PERFORMANCE MEMORY button is pressed 
during a compare operation, the EDIT 
mode is exited and the edit data 
display is lost. However, the data is 
still in the buffer memory and can be 
recalled using the RECALL EDIT BUFF 
function. 



4-2 The Voice Parameter Buttons Below the LED 
Display 

All the parameters which are required for the 
creation of voices are incorporated in the 
voice parameter switches arranged below the 
LED display. These parameters can be broadly 
classified into the following three function 
groups: 

All operator functions (can be memorized) 
Single operator functions (can be 

memorized/* ) 
Operation only functions (cannot be 

memorized/** ) 

ALGORITHM (fig, 26) 

The DXl has two FM tone generator 
sections — channel A and channel B. Each of 
these incorporates 6 operators. In this 
section it is possible to set up the operator 
combinations to form the desired algorithm 
(the modulator-carrier relationship between 
the operators). This is the basis for all 
voice creation. 

(1) OPERATOR SELECT ** 

These switches permit selection of an 
operator to be worked on in the EDIT mode. 
When one of these switches is turned on its 
indicator will light. When working on one 
operator at a time, use these switches to 
select the operator to be edited as required. 

* When an individual operator is selected 

the data concerning that operator is 
displayed on the LED display. 

* V7hen the power is initially turned ON, 

operator 1 is automatically selected. 

* The operator selector status cannot be 

stored in the VOICE MEMORY, 



Fig. 26. Algorithm Section 
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(2) OPERATOR OK/OFF ** 

These switches permit turning operators 1 — 6 
on or OFF, When an indicator is ON the 
corresponding operator is ON. VJhen an 
indicator is OFF the corresponding operator 
is OFF. 

* If all operators but the one being 

worked on are turned OFF while editing, 
checking the details of operator 
parameters is easier. 

* If all the operator OH/OFF sv/itches are 

turned OFF, no sound will be output. 

* All operators are automatically turned 

ON when power to the DXl is initially 
turned ON. 

* The operator On/CFF switch status cannot 

be stored in the VOICE MEMORY. 

(3) FEEDBACK: 0—7 

This function permits an operator to modulate 
itself with no relationship to 
carrier-modulator functions. In general this 
function makes it possible to create brighter 
sounds and sounds with noise-like 
characteristics. Operators which can have 
feedback are pre-determined in each algorithm 
pattern. 

* On the LED display, operator numbers 

with a dot to their lower right-hand 
corner can have feedback applied (fig. 
27) . 

* The algorithm patterns are printed on 

the display panel to the left of the 
LED display. Operators indicated with 
a loop-like line printed from their 
output back to their input are 
operators to which feedback can be 
applied (fig. 28) . 

* By applying feedback, hacmonics are 

generated within a single operator, 
performing the function normally 
carried out by conbi nation of two or 
more operators. If an operator to 
which feedback is applied is used as a 
modulator, not only does the carrier 
generate a greater rumber of harmonics, 
the distribution of the harmonic 



Fig. 27. 
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Fig. 28. Feedback 
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spectrum is more uniform. This also 
makes it possible to create white-noise 
type sounds with an even harmonic 
distribution throughout the entire 
frequency spectrum. -»p.w 

* Feedback level can be set between and 

7. At C feedbacjc is OFF, and at 7 
feedback is maximum. 

(4) ALGORITHM: 1 — 32 

This permits selection of the algorithm which 
is most appropriate for the voice to be 
created from the 32 algorithm types which are 
provided. 

* The selected algorithm is shown on the 

LED display. The lowest row of 
operators function as carriers. All 
higher rows of operators are modulators 
{fig. 27). 

* All algorithm patterns are printed on 

the display panel to the left of the 
LED display. The lowest row of 
operators in each algorithm are 
carriers, and all operators above thes^ 
are modulators. fl 

* Although a large number of algorithms 

are provided, generally speaking 
algorithms with fewer carriers and a 
greater number of modulators produce 
the strongest sound variation. In 
addition, noise-like characteristics 
are easier to produce. On the other 
hand, an algorithm with more carriers 
lends itself to richer, thicker sounds. 

OSCILLATOR (fig. 29) 

This section permits setting the pitch data 
for each operator in the FM tone generators. 
This section functions to set the pitch and 
basic sound, 

(5) MODE* 

This perrrats setting the oscillator mode 
{FREQUENCY RATIO/FIXED FREQUENCY). 

FREQUEIICY RATIO M 

* This is the normal mode in which 

operator pitch varies according to the 



Fig. 29. Oscillator Section 
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key pressed. The operator pitch is set 
at a 0,50 — 61.69 ratio in relation to 
the keyboard standarc; pitch (8'). 

* If all operators are set to this mode 

then the harnionic content of the sound 
is the saivie regardless of the pitch, 
FIXED FREQUEIJCY 

* This mode permits fixing the operator 

frequency. Operator pitch can be set 
between 1 Hz and 9770 Hz. 

* If all operators are set to this mode 

then the pitch of the sound will not 
change regardless of the key pressed. 
The fixed frequency liiode is useful for 
creating sounds with no pitch 
variation, such as bells and noise. It 
can also be used when the pitch of one 
operator is set extremely low in order 
to modulate the carriers to produce a 
vibrato effect. 

(6) COARSE* (7) FItJE* 

These functions set the pitch of each 

k operator, 

" * For operators which are functioning as 
carriers this determines the keyboard 
pitch (footage), and for opertors which 
are operating as modulators it 
determines the harrr.onic spectrum of the 
resultant sound, ^p.S7 

* When the operator being adjusted is a 

modulator, raising the pitch increases 
high-frequency harrrionic content for a 
brighter, sharper sound. 

* If the pitch of a modulator is varied 

only slightly from that of the carrier 
which it is modulating, low frequency 
harmonics are generated as well as high 
frequency harmonics, resulting in a 
"pitchless" sound, 

* The data control increments are 

different according to the oscillator 
mode setting, 

FREQUEIICY RATIO mode 

Data is input as a ratio in relation to 
k standard keyboard pitch. 
' COARSE 

0.50 — 31.00 (FINE at LIN: 1.00 

increments) 

0,99 — 61.6 9 (FINE at MAX: 1.99 

increments) 

FINE (COARSE increments x 1/100) 

0.50 — 0.99 (COARSE at niM : 0.01 

increments) 

31.00—61.6 9 (COARSE at I-iAX: 0,31 

increments) 

The DXl standard keyboard pitch is 8'. 

Therefore, in terms of footage, 

0.50=16', 1.00=8' and 2.00=4'. 

FIXED FREQUENCY mode 

Data is input as a frequency, 
COARSE 

1.000—1000 Hz (FINE at iilH: xlO^lC/3 
oct=4000 cent increments) 
9.770 — 9770 Kz (FINE at liAX: xl0=10/3 
oct=4000 cent increments) 
FINE (COARSE increments x 1/100) 
1.000 — 9,770 Hz (COARSE at MIN: 1/30 



oct=40 cent increments) 
1000—9770 HZ (COARSE AT MAX: 
OCT=40 cent increments) 

(8) DETUNE*: -7 — +7 



1/30 



This function slightly detunes the pitch of 
each operator in relation to the others, 
creating a deep, full sound, 

* Detune data can be set over a -7 — +7 

ranee (maxiir.um detune=±2 cents). For 
example, if the frequency ratio is set 
at 1,00, a maxin.um pitch variation of 
1.2 Hz will be produced when the C3 key 
is pressed. 

* If detune is applied to operators acting 

as carriers, a slight pitch variation 
is produced, resulting in a 
"multi-instrument" sound. 

* If detune is applied to operators acting 

as modulators, a slight phase shift 
variation is introduces causing a 
periodic timbre variation, 

ENVELOPE GELIERATOR (fig, 30) 

The distinct character of a musical 
instruTuent is determined not only by it's 
harmonic content, but by the way its level, 
pitch and harmonic content vary with tin.e. 
The ENVELOPE GENERATOR permits programming 
all these elements for any voice, 

* The EG sets the time-based variation of 

level and timbre, while the PITCH EG 
sets time-based variation of pitch, 

* The EG and PITCH EG both offer a 

variable parameters, compared to the 4 
variable parameters available with 
conventional ADSR type envelope 
generators. 

(9) RATE 1 — 4*: 1—99 

(10) LEVEL 1—4*: 0—99 

These switches select the desired EG or PITCH 
EG parameter. 

Fig, 30. Envelope Generator Section 
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EG (fig. 31) 

This is the level a 
generator. It can 
each operator. 
Each parameter func 

(a) Rl (Rate 1) : 
reach Level 1 

(b) R2 (Rate 2) : 
reach Level 2 

(c) R3 (Rate 3) : 
reach Level 3 

(d) R4 (Rate 4) : 
reach Level 4 



nd timbre envelope 

be set individually for 

ticns as follows: 

the time it takes to 
after t key is pressed, 

the time it takes to 
from Level 1, 

the time it takes to 
from Level2 , 

the time it takes to 
after a key is released. 
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(e) Ll (Level 1): the initial level when 
a key is pressed, 

(f) L2 (Level 2): an intermediate level 
between Level 1 and Level 3, 

(g) L3 (Level 3): The sustain level 
maintained while a key is held, 

(h) L4 (Level 4): The basic level 

returned to after a key is released, 

* For the RATE parameter: 99 is the 

fastest rate and is the slowest. 

* LEVEL determines the operator level at 

each point along the EG curve. LEVEL 
is determined by setting the required 
amount of attenuation (-dB) . 
Operator LEVEL is maximum when set at 
99, and minimum when set at (-96 dB) . 

* If a carrier L4 is set to any value 

greater than 1, sound will continue to 
be output even if no keys are pressed. 

* V/hen the EG is not to be used, set Ll , 

L2, and L3 to 99, and L4 to 0. (The 
initial voice data £ettin9s are: 
Ll— L3 = 99, L4=0, Rl~R4=99) -*P.44 

* Since in the FM tone generator system 

the carriers control pitch and level 
while the modulators control timbre, 
applying the EG to a carrier results in 
a correspondng level variation, while 
applying EG to a modulator results in a 
timbre variation. 

* Figure 48 shows an example of a piano 

carrier envelope. Figure 49 is an 

Fig. 31. DXl Basic EG Pattern 
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Fig. 32. Piano Carrier Envelope 
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Fig. 33. Organ Carrier Envelope 
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Fig, 34. Brass Carrier Envelope 
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organ carrier envelope, and figure 50 
is a brass wind instrument modulator 
envelope. 

* The EG parameters can be set 

indipendently for each operator. 
However, when there will not be a great 
difference between the EG settings for 
each operator, the FUHCTIOU node COPY 
OPERATOR DATA function can greatly 
shorten the EG setup process, ^P.42 

* V7hen the sustain footswitch is used, all 

EG pararaeters come into play. For 
example, when the footswitch is 
pressed, the key-on state is held and 
the EG responds accordingly — i.e. if 
L3 is set at 99, the sound will 
continue at that level as long as the 
footswitch is helo. Uhen the 
footswitch is released (and no keys are 
pressed) to sound returns to L4 at the 
rate determined by R4 (fig, 51a), If 
L3 is set between 1 and 98, then the 
sound level will reach L3 at the rate 
R3 when the keys are all released, then 
the level will return to L4 at rate R4 
v/hen the footswitch is released (fig. ^ 
51b). If L3 is set to 0, then the ^ 
sound will decay towards at rate 3 
when the keys are released, and the 
decay rate v/ill switch to R4 v/hen the 
footswitch is released (fig, 51c), If 
L3=0, R3 = 99 and P.4 = 99, no sustain 
effect can be produced. Further, when 
L2=L3=1 — 99, the L2 5. L3 level will be 
held as long as the footswitch is held. 

^P.S7 

Fig, 35, Sustain Effect 
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PITCH EG (fig. 3G) 



pedal off 



key on 



The pitch EG affects all operators 
simultaneoulsy, permitting application of an 
overall pitch envelope. The PITCH EG 
parameters are as follows: 

(a) Rl (Kate 1): the time it takes to 
reach Level 1 pitch after a key is 
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pressed. 

(b) R2 (Rate 2): the time it takes to 
reach Level 2 pitch from Level 1. 

(c) ?,3 (Rate 3): the time it takes to 
reach Level 3 pitch from Level2. 

(d) K4 (Rate 4): the tiir.e it takes to 
reach Level 4 pitch after a key is 
released. 

(e) LI (Level 1): the initial pitch when 
a key is pressed. 

(f) L2 (Level 2): an interneciate pitch 
betv/een Level 1 and Level 3. 

(g) L3 (Level 3): The sustain pitch 
maintained while a key is held. 

(h) L4 (Level 4): The pitch returned to 
after a key is released, 

* For the RATE paremeters, 99 is the 

fastest and the slowest, 

* For the LEVEL parameters, 50 corresponds 

to standard keyboard pitch, is -4 
octaves, and S9 is +4 octaves. 

* When the PITCH EG is not to be used, 

LI— L4 should all be set to 50. (The 
initial voice data is: LI — L4=50, 
Rl — R4-99). ^p.44 
. * The PITCH EG is useful not only for 
} creating musical instrument sounds, but 

also for synthesizing the sounds of 
animals, whistling, or any sound effect 
that has a distinctive pitch variation. 

Fig. 36. DXl Basic Pitch EG Pattern 
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(11) DISPLAY SELECT ** : EG/PITCH EG 

This sv/itch deterir.ines whether the LED 
.display displays the values of the EG or 
'pitch eg parameters. 

* EG parameters Rl — R4 and Ll — L4 are all 

displayed in numeric (digital) form, A 
bar graph display also provides a 
grapnic indication of the EG curve. 

* The bar graph has scales for both 

amplitude (-dB) and cents (pitch. 100 
cents = semitone). The cents scale for 
the PITCH EG is printed to the left of 
the bar graph, and the amplitude scale 
for the EG is printeo to the right of 
the bar graph (fig. 53) . 



Fig. 37. EG LED Display 

Pitch EG ^^^ graph display ot levels 1-4. 
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used by EG 
i(-dB), 



* The position of the display select 
switch can not be stored in memory. 

KEYBOARD SCALING (fig. 36) 

The high and low frequency ranges of acoustic 
instruments generally do not have the same 
level or tiir.bre envelope. This balance 
between the low and high frequency range 
envelopes has been developed over literally 
centuries, and that is why the sound of an 
acoustic instrument is so pleasing to the 
ear. The DXl KEYBOARD SCALING function 
allov/s synthesizing this kind of envelope 
variation. A natural, pleasing overall 
response can be produced by varying the way 
in which the EG is applied at different 
f recjuencies. The KEYBOARD SCALIIiG feature 
has two functions — LEVEL SCALING and RATE 
SCALING, 

Fig. 38. Keyboard Scaling Section 
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LEVEL SaiLING (fig. 39) 



This function varies the EG level according 
to the key played. Since this can be applied 
to each operator individually, it can be used 
to control level and timbre. The LEVEL 
SCALING function has 5 parameters, permitting 
creation of a broad variety of scaling 
characteristics. The 5 parameters are: 

(a) BREAK POINT: This sets the key which 
is to be the center point of the 
scaling curve. 

(b) LEFT CURVE: This sets the level 
scaling curve to the left of the BREAK 
POINT. 

(c) RIGHT CURVE: This sets the level 
curve to the right of the BREAK POINT, 

(d) LEFT DEPTH: This sets the depth of 
the scaling effect to the left of the 
BREAK POINT. 



Fig. 39. Level Scaling 
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Fig. 40. 
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(e) RIGHT DEPTH: This sets the depth of 
the scaling effect to the right of the 
BREAK POINT. 

* LEVEL SCALING is very effective in 

creating natural-sounding acoustic 
instrument voices. 

* As shown in figure 56, LEVEL SCALING 

permits the creation of completely 
different timbres for the low and high 
frequency ranges. 



(12) LEFT DEPTH * 



0—99 



This sets the depth of the LEVEL SCALING 
effect to the left of the BREAK POINT, 

* The data range is — 99. At LEVEL 

SCALING is OFF, and at 9 9 maximum level 
variation is produced, 

* The depth setting can not cause operator 

level to exceed the level at which the 
OPERATOR OUTPUT LEVEL parameter is set 
(maximum OPERATOR OUTPUT LEVEL = 99) . 
Depth data set for an output level 
greater than the OPERATOR OUTPUT LEVEL 
setting will result in a maximum output 
level equal to the OPERATOR OUTPUT 
LEVEL setting. 

(13) LEFT CURVE * : +LIN/+EXP/-LIN/-EXP 



This sets the LEVEL SCALING 
of the BREAK POINT. 

* One of the following fo 

selected: 
+ LIK: This is a linear 

and produces the large 

variation. 
+ EXP: This is an expone 

which produces a gentl 

- EXP: This is an expone 

level. Gentle variati 

- LIN: This is a linear 

level. Large audible 

* The selected curve ligh 

display. 



curve to the left 

ur curves can be 

level increase, 
St audible 

ntial increase, 

er variation. 

ntial decrease in 

on. 

decrease in 

variation. 

ts on the LED 



(14) DREAK POINT * 



0—99 



This sets the key which is to be the "center" 
of the level scaling curve. It is possible 
to set different scaling characteristics for 
the keyboard sections to the left and right 
of the BREAK POINT, 

* The key selected to be the break point 

is not affected by level scaling. 

* The data range is — 99. 0=A-1, 99=C8. 

This means that the BREAK POINT can be 
set at any half-tone interval on the 
keyboard. 

* Since the keyboard range is from EO to 

E6, it is possible to set the BREAK 
POINT outside the keyboard range. 

(15) RIGHT CURVE * : +LIN/+EXP/-LIN/-EXP 

This sets the LEVEL SCALING curve to the 
right of the BREAK POINT. 

* The functions are the same as for LEFT 

CURVE, described above. 

(16) RIGHT DEPl'H * : — 99 

This sets the LEVEL SCALING depth to the 
right of the BREAK POINT. 



* The functions are the same as for LEFT 

DEPTH, described above. 

RATE SCALING (fig. 41) 

This function makes it possible to set the EG 
rate so that it increases as higher notes are 
played on the keyboarc". That is, the higher 
the note played, the faster the EG rate. 
Only a single parameter is available for this 
function — DEPTH — however, it can be set 
individually for each operator, so both level 
and timbre can be controlled, 

* RATE SCALING makes it possible to 

synthesize the sound of some string 
instruments, like piano and guitar, 
which have much faster response in the 
high frequency ranges (fig. 42) . 

(17) RATE SCALING * : 0—7 

This sets the depth of RATE SCALING. 

* When a RATE SCALING value is set, the EG 

rate increases as higher notes are 
played throught the A-1 to F#7 keyboard 
range. The EG rate is constant for aljg 
notes above F#7 (fig, 41). ^ 

* The data range is 0—7. At RATE 

SCALING is OFF, and at 7 RATE SCALING 
is maximum (highest EG rate). 

Fig. 41. Rate Scaling' 
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Fig. 42. Rate Scaling Function 
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ate long, high note section sounds ace short. 



SENSITIVITY (fig. 43) 

This is a master parameter which sets the 
sensitivity of KEY VELOCITY (initial touch) 
and AMPLITUDE MODULATION (tremolo, etc.). 



(18) KEY VELOCITY * 



0—7 



This function makes it possible to set 
natural touch response (initial touch) such 
that the harder a key is played, the louder 
the sound and the brighter the timbre, etc. 
"How hard" the key is played is actually 
sensed by detecting key velocity. 

* This can be set independently for each 
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operator. When applied to a carrier 
the result is a level variation, and 
when applied to a modulator the result 
. is a timbre response variation. 

* The data range is — 7, At the 

function is OFF, and at 7 sensitivity 
is inaximuni, 

* Throughout the range — 6 sensitivity 

can not be set so that the maximum 
level produced when a key is played 
exceeds the OPERATOR OUTPUT LEVEL 
parameter setting. V/hen sensitivity is 
set to 1, however, actual maximum 
output level can exceed the OPERATOR 
OUTPUT LEVEL setting by a maximum of 4 
dB. 

Fig. 43. Sensitivity Section 
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{19} AHPL. MODULATION * : 0—3 

This master parameter sets the sensitivity of 
LFO modulation for tremolo and wov/ type 
effects, and EG BIAS for expression and 
brilliance effects (fig. 44) . This feature 
works by varying operator output level. 

* AMPLITUDE MODULATIOn sensitivity can be 

set individually for each operator. 

When applied to a carrier the result ia. 

a level variation, and when set for a 

Fig. 44. LFO Modulation Functions 



modulator the result is a timbre 
variation. 

* In the case of LFO modulation, when 

applied to a carrier the result is 
tremelo, and when applied to a 
modulator the result is a wow effect. 
The EDIT mode AMD parameter and 
FUNCTION mode controller paramaters 
(MODULATION V/HEEL, FOOT CONTROLLER, 
AFTER TOUCH, BREATH CONTROLLER) can be 
used for the control and application of 
LFO modulation, -^p.aa 

* In the case of EG BIAS, if applied to a 

carrier the result is volume control, 
and when applied to a modulator the 
result is brilliance control. The four 
controllers programmable in the 
FUNCTION mode can be used to control 
and apply EG BIAS modulation, -*P.3a 

* The data range is — 3, 0=OFF, 

3=maximum (maximum variation is 48 dB) . 

* If AMPLITUDE MODULATION is set to for 

all operators, tremolo, wow and 
brilliance effects can not be achieved. 

(20) OPERATOR/ OUTPUT LEVEL i — 99 (fig. 45) 

This independently sets the output level of 
each operator in the FM tone generators. 

* v;hen adjusted for operators which are 

functioning as carriers the overall 
level is determined as well as the 
mixing balance between operators, V/hen 
adjusted for a modulator the result is 
a difference in the harmonic spectrum 
generated, and therefore a difference 
in the timbre of the sound produced, 

* Data range is — 99, The level set is 

displayed on a bar graph type readout 
on the LED display. Initial voice data 
for OPl, for example, is 99, which 
corresponds to a level of -10 dBm. 

Fig. 45. Operator/Output Level 
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4-3 PERFORMANCE MEMORY/FUNCTION 
SECTION VOICE PARAMENTERS 

h number of voice parameters are also 
available in the PERFORMANCE MEMORY/ FUNCTIOII 
switch group. These are LFO MODULATIOII 
parameters, OSCILLATOR KEY SYNC, KEY 
TRAI.^SPOSE and VOICE NAME parameters. 

* The voice parameters are available in 

the upper- row buttons 1 — S, and the 
lower-row buttons 1 and 2. The 
lower-row buttons 3 — 8 are inactive. 

* V7hen these parameters are called the LCD 

display will read "EDIT MODE <<VVW>> 
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vnnm (xx-yy) zz" (fig 46). "ww" is 

the function abbreviation, "V/irJVJ" is 
the function name, "(XX— YY)" is the 
data range , and "ZZ" is the data. 
* All the voice parameters in this section 
apply to all operators simultaneously. 

Fig. 46. LCD Display: Edit Data 



(2) SPEED 



0—99 



EDIT tlODE <<UUUU>> 



LFO (fig. 47) 

LFO stands for Low Frequency Oscillator. It 
generates the low-frequency signals necessary 
to produce tremolo, wow and vibrato type 
effects. 

* LFO riODULATIOtl is controlled through the 
PMS (PITCH MODULATION SENSITIVITY) 
f unci on in this block, and the 
AMPLITUDE MODULATION (fig. 59) function 
in the SENSITIVITY block. 

Fig. 47. Details ot Performance Memory/Function 
Section Voice Parameter Switches 
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(1) WAVE : TRIANGLE/SAV; DOWN/SAW 
UP/SQUARE/SINE/S. HOLD 

This selects the LFO waveform. All operators 
are affected simultaneously. 

* Six waveforms are available (fig. 48). 
TRIANGLE: This produces a very clear 

periodic modulation effect. Ideal for 

tremolo. 
SAV/ DOWK: (Sawtooth) An effect like a 

periodic drop in the sound. 
SAW UP: (Sawtooth) An effect like a 

periodic increase in the sound. 
SQUARE: The sound periodically "jumps" 

between two levels. 
SINE: Smooth variation. Ideal for wow 

and vibrato. 
S. UOLD: (Sample and Hold) Random 

variaton. 

* The LCD will read "EDIT MODE <<LFlv>> LFO 

waveform select XXXX", "XXXX" is the 
waveform name. 



Fig, 48. LFO Waveforms 
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This sets the LFO speed. All operators are 
affected simultaneously. 

* Data range is — 99. is the slowest 

speed (0.06 Hz), and 99 is the highest 
speed (50 Hz). 

* The LCD display will read "EDIT MODE 

<<LFS>> LFO speed (0-99) XX". "XX" is 
the data, 

(3) DELAY : — 99 

This sets the delay between the time a key is 
pressed and time when LFO modulation begins. 
All operators are affected simultaneously, 

* DELAY is particularly effective when 

used with a vibrato effect. 

* Tha data range is — 99. 0=OFF. A 

setting of 99 produces approximately a 
3 second delay. 

* VJith longer delay settings, there is not 

only a delay before the LFO effect 
begins, the LFO "cones in" with a 
smooth increase in modulation level for 
exceptionally natural LFO effects (fig.j 
49). % 

* The LCD display will read "EDIT MODE 

<<LFD>> LFO attack delay time (0-99) 
XX". "XX" is the data. 

(4) PMD : 0—99 

Pitch Modulation Depth, This sets the depth 
of pitch variation produced by LFO modulation 
(vibrato). Unlike the FUNCTION mode 
controllers, this effect is always ON once 
set. All operators are affected 
simultaneously, 

* The data range is — 99, 0=OFF, At 99 

maximum pitch variation is produced 
(when PHS=7, maximum variation is i 1 
octave = 1200 cents) . 

* The LCD display will read "EDIT MODE 

<<LPMD>> LFO pitch modulation depth 
(0-99) XX". "XX" is the data. 

* VJhen PHS is set to no effect is 

produced, 

* Even if PHD is set to 0, vibrato can 

still be applied using the FUNCTION i 
mode coHtrollers. -*/».J» * 



(5) PMS 



0—7 



Pitch Modulation Sensitivity. This master 
parameter sets the vibrato depth (pitch 
modulation) as applied by the controllers set 
up in the FUNCTION mode. This sets the 
maximum depth of the PMD parameter in the 
same block, as well as the FUNCTION mode 
controllers (fig. 44) . All operators are 
affected simultaneously. 

* The data range is from to 7. 0=OFF. 

7=maximum pitch variation (when PMD is 
set to 99, pitch variation is ± 1 
octave = 1200 cents). 

* The LCD display will read "EDIT MODE 

<<LPHS>> LFO pitch modulation sens, 
(0-7) X", "X" is the data. 

* Vibrato can not be applied if PHD is set 

to and all the controller /iSSIGN 
parameters in the FUNCTION mode are 
OFF. 
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Fig. 49. Delay Effect 



(6) AMD : — 99 
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FFig, 51. Operator Waveform Phase and 
oscillator Key Sync On/Off 

a. Oscillator key sync on. 




-Normally generated from 
b.Oscillator key sync off. phase zero. 




Amplitude Modulation Depth. This sets the 
depth of LFO modulation applied to operator 
output level to produce trOTiolo and wow 
effects. Effects set by this parameter are 
continuously ON and not affected by the 
FUNCTION mode controllers. All operators are 
affected simultaneously, 

* The data range is — 99. 0=OFF, at 99 

the level variation is maximum (when 
AHPL. MODULATION SENSITIVITY = 3, 
variation is 42 dB peak-to-peak). 

* The LCD display shows "EDIT MODE 

<<LAMD>> LFO amplitude mod. depth 
(0-99) XX". "XX" is the data. 

* No effect is produced when AKPL. 

MODULATION = 0. 

(7) KEY SYNC : ON/OFF 

Normally the beginning of the LFO cycle is 
synchronized with key-on timing. The KEY 
SYNC function permits turning this 
synchronization ON or OFF. All operators are 
affected simultaneously. 

* When ON, the LFO waveform begins from 

the same phase angle at key-on (90 
degrees) (fig. 66a). This is ideal 
for sound effects which require a sharp 
attack. 

* When OFF, LFO/key synchronization is 

defeated (fig. 66b). When KEY SYNC is 
OFF, it is possible to create 
natural-sounding chorus, ensemble and 
rotary-speaker type effects. 

* The LCD display will read "EDIT MODE 

<<LFKS» LFO key synchronize XX", "XX" 
is the data. 

(8) OSCILLATOR KEY SYNC : ON/OFF (fig. 47) 

Normally the output of all operators is 
synchronized with key-on timing. The 
OSCILLATOR KEY SYNC function permits turning 
this synchronization ON or OFF. All 
operators are affected simultaneously, 

* When OSCILLATOR KEY SYNC is ON, all 

operators begin output from the same 
phase angle (0 degrees) when a key is 
pressed. This is the normal mode of 
operation (fig, 51a). In this case, 
since all operators are at the same 
phase the sound is smooth and 
"unified". When the POLY (polyphonic) 
mode is set, however, the 17th note 
when the KEY ASSIGN mode is set to DUAL 
(16-note polyphonic) , the 33rd note 
when the KEY ASSIGN mode is set to 
SINGLE (32-note polyphonic), and the 
2nd note when the MONO mode is set, are 
likely to generate noise. 

* VJhen OFF the operator waveform key-on 

synchronization is defeated (fig, 51b) . 
This means that the timbre may be 
slightly different each time a key is 
pressed. No noise will be produced, 

* The LCD display will read "EDIT MODE 

<<OKS>> oscillator key synchronize XX". 
"XX" indicates the ON/OFF status. 



key on 



'* — Waveform carried on to 
t next note, 
key on 



29 



(9) KEY TRAILS POSE 



+24 24 (fig. 47) 



This function permits transposing the overall 
pitch of the keyboard. All ope rotors are 
affected siiriultaneously. 

* The data range is +24 to -24. Each 

increment corresponds to a semitone 
step. ^Jith C3 as the reference pitch, 
this provides a ± 2 octave 
transposition range. 

* formally this is set to +00 (reference 

pitch) , 

* Data can be set simply by pressing a key 

on the keyboard. The key which is 
pressed takes on the reference pitch 
(C3), and the rest of the keyboard is 
transposed accordingly (fig. 53). 

* Pressing any key higher than C5 results 

in a +24 data setting, and pressing any 
key lower than CI results in a -24 data 
setting, 

* Data can also be entered using the DATA 

EHTRY section. 

* Transpose data can not be altered using 

the keyboard. If the wrong key is 
pressed, the data must be altered using 
the DATA EE^JTRY section, or the KEY 
TRZiL\SPGSE function must be re-entered. 

* If the DATA EIITRY section is used first, 

the keyboard can not be used to enter 
different data. 

* The LCD display will reaa "EDIT MODE 

<<TR1'1P>> Voice key transpose (direct 
key in) XX". "XX" is the data. 
"Direct key in" indicates that 
transpose data can be set using the 
keyboard. 

Fig. 52. Key Transpose 

03* G3* 

C3* F3* A3* 





m 



C3 E3 G3 Ba C* 
03 Fa A3 




C3 moves to key 
struck, 

C4^C3 



"XXXXXXXXXX" portion of the display is 
the voice name. Characters are entered 
one at a time using the cursor (■)* 
* Characters which can be used for naming 
voices are printed below the VOICE 
PARAMETER and VOICE IlEiJORY buttons. 
Pressing a button inputs the 
corresponding character which is then 
displayed at the appropriate position 
on the LCD display (fig. 53). 

Fig. 53, Symbols and Characters for Use in 
Naming 
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Naming characters. 



* The cursor can be moved using the DATA ^^ 

ENTRY section + and - buttons. IP 

* In the PLAY mode, the channel A voice 

name is displayed on the upper row of 
the LCD display, and the channel B 
voice name is displayed on the lower 
row ("INT Al-1 XXXX POLY SRC=0 IW? 
Bl-1 XXXX POLY SRC=0) . "XXXX" is the 
voice name, and "INT Al-1" and "INT 
Bl-1" are the VOICE IlEMORY positions. 
Data following the "POLY" portion of 
the display is PERFORMANCE rJEIiORY data. 

* For "empty" memory positions in a VOICE 

RAM CARTRIDGE in which no voice is 
stored, the " =iss " symbol is 
displayed. 

* In the DXl it is possible to name the 

PERFORMANCE MEMORY positions as well as 
the VOICE MEMORY positions. ^P.40 

* When using the VOICE NAME function, the 

voice parameter buttons below the LED 
display become the character input 
buttons. In order to switch to a 
parameter called by one of these ^^ 
buttons, first exit the VOICE NAME mou^| 
by pressing the PERFORMANCE ^ 

MEMORY/FUNCTION VOICE PARAMETER button, 
then select the desired parameter. 



Fig, 54. Voice Name Display in Play Mode 



(IC) VOICE NAME 



10 characters (fig. 47) 



This function permits giving voices in the 
VOICE MEMORY a name of up to 10 characters in 
length. 

* The LCD will read "EDIT MODE <<VNAM>> 
Voice name ***XXXXXXXXXX***". The 



INT. fll-1 >^;;C<X POLV SRC = 
INT. Bl-1 XXXX POLV bRC=G 



Position Voice name 



Section of performance 
memory parameter data. 
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CHAPTER 5 

FUNCTION MODE/EFFECTS AND OTHER FUNCTIONS 



In the FUNCTION raode, effect data which will 
be combined with the voice oata for 
perfocmance can be set. Memory functions 
and MIDI functions can also be set in tl"-is 
mode. 



5-1 The 3 function of the FUNCTION mode 



Most of the FUNCTION MODE parameters can be 
called using the PERFORKAKCE I'lEHORY/FUHCTIOM 
switches. Further, most all parameters can 
be set independently for channel A and B. 
The parameters are divided into 3 main 
groups: PURFORIIAMCE MEMORY PARAMETERS, 
fc MEMORY HAI^IAGEMENT and MIDI INFO, CONTROL 
(ficj. 55), 

(1) PERFORi-AllCE MCHORY PARAMETER 

This function permits setting effect or 
performance functions. The upper row of 8 
switches in the PERFORMANCE MEMORY/ FUNCT I OIJ 
section, the lower-row switches 1 through 3 
(performance & voices), the KEY ASSIGN MODE 
switches, the CARTRIDGE switches and the 
VOICE MEMORY number switches can all be used 
in the PERFORMANCE MEMORY. 

* Both MASTER TUNE and DUAL MODE DETUNE 
functions are located in BANK 1. 
However, only DUAL MODE DETUNE can be 
stored in the PERFORMANCE MEMORY. 

* In BAI4K 2 — 8 the PITCH BEND, PORTAMENTO, 
LFO MODULATION and EG BIAS effect 
parameters, and the PROGRAM OUTPUT 
ASSIGN output parameters are available, 

* The KEY INDIVIDUAL AFTER TOUCH function 
has been included in the PERFORMANCE & 

I VOICE buttons 1 through 3. 



(2) MEMORY MA1]AGEMENT 

These are the memory control functions. 
Buttons 4 — 6 in the lower row of the 
PERFORMANCE MENORY/FUNCTION group apply to 
memory management. The INITIALIZE MEMORY 
function for creating new voices from 
scratch, the EDIT RECALL BUFF function for 
retreiving lost edit data and other memory 
control functions are included, MEMORY 
MANAGEMEMT functions cannot be stored in the 
PERFORMANCE MEMORY. 

(3) MIDI INTO CONTROL 

Controls the functions of the MIDI 
CONNECTOR. MIDI INFO CONTROL functions 
cannot be stored in the PERFORMANCE MEMORY. 



5-2 The FUNCTION mode control process 

(1) The FUNCTION mode control process 

Of the FUNCTION mode functions, any process 
which involves the PERFORMANCE MEMORY 
PARAMETERS concerns the eoiting of effect or 
performance function data. The following 
processes, I through IV are possible. Other 
types of operation (MEMORY MANAGEMENT, MIDI 
INFO CONTROL, etc) fall under the heading of 
process V, 



*I: Editing internal PERFORMANCE MEMORY 
data. 

Selection of the edit target/call the 

data to the buffer =t> 
Switch to the FUNCTION mode ^=0 
Set data 



Fig. 55. Function Mode Parameter Switches 
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store the FUWCTIon data - replace the 
PERFORMAMCE MEMORY 



*II:t;diting PERFORMAIjCE MEMORY CARTRIDGE 
data. 

Selection of the edit target/call the 

data to the buffer ={> 
Switch to the FUIJCTIOU node =i> 
Set data 
Store the FUMCTICIJ data = replace the 

PERFORMANCE MEMORY 

*III:Setting effects after voice editing 
or initialization. 

Switch to the FUNCTION mode ^ 
Set data => 

Store the FUNCTIOH data = write to 
PERFORMANCE MEMORY 

*IV:Combining data with a selected voice. 
Select target voice/call to buffer ^ 
Store the FUNCTIOIi data = write to 
PERFORMANCE MEMORY 

*V:MASTER TUNE, MEMORY MAMAGEMEMT or MIDI 
INFO. CONTROL operation. 

Switch to FUNCTION r.ioue =t> 
Set data = control command 



(2) TARGET DATA SELECT 1011/ CALLING 

TO THE BUFFER 



mZ DATA 



*I: Calling internal performance memory 
data (fig. 56) 

(a) Turn all mode selectors OFF, 

* It does not .Matter if the EDIT switch iz 
flashing. 

(D) When calling a VOICE CARTRIDGE memory 
number into the internal memory (e.g. 
when accessing ROM cartridge voices to 
use with one of the preset PERFORMANCE 
MEMORY positions) insert the 
appropriate voice memory cartridges in 
cartrioge slot A and D. 

* In the case of a ROM cartridge, be sure 
to set the cartridge bank select switch 
to the desired Dank before insertion. 

(c) Select the target PERFORMANCE MEMORY 
to be edited. 

* After selecting the PERFORMAMCE MEMORY 
to be changea, switch to the FUNCTION 
rr.ode. 

(d) To change the VOICE MEMORY number 
combination, select the new voice data 
which is to be combined. 

* Although the voice memory aata numbers 
can be changed after editing the 
performance memory parameters, the 
effects and performance functions 
should oe set according to the voice to 
be used. It is therefore. Detter to 
call the voice data and edit the 
performance memory parameters to match 
the voice. 



To edit the performance memory or 
performance memory cartridge data, it is 
necessary to first call the data to be 
edited into the performance edit buffer. 
The method of calling perf orri:ance memory 
cartridge data into the buffer is different 
from that of calling voice memory cartridge 
data into the buffer, so care should be 
taken to follow the correct procedure. 



II: CALLING A PERFORMAIICE I'^MORY CARTRIDGE 
(fig. 57) 



(a) Turn all MODE selectors OFF. 

(b) Insert the PERFORMANCE MEMORY 
cartridge into cartridge slot A. 

* If the PERFORMANCE MEMORY cartridge is 



Fig. 56. Calling Internal Performance Memory 

Select voice memory positions 
which are to be combined. 



(d) 
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(b) 



Select memory to be cnanged. 

BBS 



B' 



i^t 



Insert voice memory cartridges 
Mode selectors all oft. (^hen changing performance which 

accesses voice memory cartridge). 



Fig. 57. Calling Cartridge Performance Memory 



Select voice to which 
effects are to be added. 
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Set cartridge switch to on while 
holding down bank or voice switch. 
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Mode selectors all off. 
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a 



[1 




Insert performance 
memory cartridge 
in A, 



insertecJ into cartrioge slot B the 
"***ERROR*** Cartriage not ready!" 
inessaye will be displayed when the 
following operation is performed. 

* When calling data from a RAH cartridge 
to be edited and returned to the same 
cartridge, make sure that the cartriage 
memory protect switch is OFF before 
inserting the cartridge, 

(c) Hold a PERFORMANCE MEMORY bank switch 
or PERFORliAMCE & VOICE switch down and 
press the CARTRIDGE switch. 

* If a PERFORHAIICE :iEMORY or PERFORMANCE 
& VOICE switch is not held, or it is 
released before pressing the CARTRIDGE 
switch, the "**ERROR** Cartridge format 
conflict!" message will be displayed. 
In this case return to step (c) . 

* If a VOICE MEMORY CARTRIDGE is inserted 
the "**ERROR** Cartridge format 
conflict!" message v/ill be displayed. 

(d) Using the PERFORMANCE MEMORY or VOICE 
MEMORY buttons, select the target voice 
to which the effects will be applied. 

* VOICE MEMORY data can be called even in 
the FUHCTIOn r.ioae. Edited effect data 
(PERFORMANCE MEMORY parameters) which 
have been combined with voice data can 
be stored in the PERFORMANCE MEMORY, 

* If the PERFORMANCE MtU-lORY bank 5 — S 
buttons are pressed the "**ERROR** 
Cartridge format conflict!" message 
will appear momentarily in the middle 
of the performance name ai splay, or the 
"**ERROR** Cartridge not ready!" 
message will be displayed in the 
channel B voice name display. In this 
case the effect data only will oe 
called, and voice data will not be 
assignee (the voice memory data 
previously called into the buffer will 
be applied). This is because the 
cartridge ana internal PERFORMANCE 
MEMORY data are the same. In banks 
5—8, VOICE MEMORY CARTRIDGES will be 
assignee for both channels A AMD B. In 
banks 5 — 8 it is also possible to 
disengage cartriage assignment, 
re-select an internal VOICE MEMORY and 
combine it with effects. 

* While using a PERFORMAt^CE MEMORY 
CARTRIDGE it is not possible to call 
data from a VOICE MEMORY CARTRIDGE in 
channel A, 

** ContinuoG in "SWITCHING TO THE 
FUNCTION MODE Ai^D ENTERING DATA". 

(3) SWITCHING TO THE FUl^CTION 

MODE AND ENTERING DATA (fig. 58) 

(e) Use the FUNCTION switch to switch 
to the FUNCTION mode. In this state 
tne PERFORMAItCE MEMORY/FUNCTION 
switches can be used to call the 
FUNCTION MODE FUNCTIONS. 

(£) Respond to the process control 

prompts shown on the LCD display using 
the DATA ENTRY section, 

* In the FUNCTION mode just about all 
parameters can be applied independently 
to channels A and B. The channel will 
automatically be selected and indicted 
on the LCD display. 

* The LCD display will read "FUNCTION lA 



OBUUUU>>VVW mnH'J (XX-YY) ZZ" (fiq. 
59). 

* "1" snows the position of the parameter 
(in this case, bank 1). "A" indicates 
the tone generator channel {in this 
case channel A) . 

* "■■UUUU>>VWV" are the parameter 
abbreviations. The double cursor (■■) 
shows the selected parameter. 

* "WWIJ^;" is a parameter or control 
prompt. "XX-YY" is the data range and 
"ZZ" is the data. 

* In most of the PERFORMANCE 
MEMORY/FUNCTION switches, a single 
switch will have four different 
functions (jobs). Each time the switch 
is pressed the next function is called. 
The "job" order for the switches is 
printed to the right of the control 
panel (fig. 60). 

* I7hen the power is initially turned ON, 
the upper- row number 1 (MASTER TUNE) 
parameter is automatically selected 
(data set before the power was turned 
OFF is retained) . 

(g) After performing the operation for 
one channel, switch to the other 
channel and repeat the operation. 
Channels can be switched by pressing a 
VOICE MEMORY bank or voice switch of 
the oesired channel. 



Fig. 58. 



Switching to Function Mode and 
Entering Data 
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Fig. 59. 



(e)Switch to another channel (e) 
(bank or voice switch) . 

rParameter position, 
rSound source channel. 



pShort title ot parameter. 
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x: 



' c=variable length'xj 

Parameter or data, 

operation selection. 

Fig. 60, Function Job Table 



Data 
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(4) STORING FUNCTION DATA 

Parameters set in the FUNCTION mode can be 
stored in the PERFORMANCE MEMORY. However, 
only PERFORMANCE MEMORY parameters can be 
stored. For this operation, four processes 
are possible according to the FUNCTION mode 
control processes I— IV, VJe'll describe 
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these in two groups. I and II are used when 
re-storing data back into the original 
memory position. III and IV are used when 
storing data into a new position. 

* vrhen the pov/er is initially turned 013, 
the internal memory protect system is 
automatically activated, preventing 
accidental erasure of the memory. The 
internal memory protect function must 
be turned OFF before a STORE operation. 

* VJhen £ STORE operation is performed, 
data originally in the STORE 
destination position is erased. If it 
is necessary to save such data, it 
should be stored in an exterrial RAM 
cartridge, -^p.46 

* Only a RAH cartridge that has been 
formatted for PERFORMAHCE MEMORY 
(format=01) can be used. ~*P.45 

I-XI: RE-STORING DATA IH THE ORIGINAL 
IIEMCRY POSITION (fig. 61) 

VJhen editing PERFORMAHCE MEMORY data and 
re-storing it in the original memory 
location, the STORE ALL function is used. 

(h) In order to turn OFF the memory 

protect function, press button 6 in the 
lower row (MEMORY MAInIAGEMENT) to call 
the memory protect write function. 

(i) The LCD display will reaa "Internal 
memory write protect ON". Press the 
DATA ELjTRY section NO button to turn 
write protect OFF. 

* If STORE is attempted without turning 

Fig. 61. Restoring Original Performance Memory 
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(k) (h) (j)- 

Fig. 62. Storing New Performance Memory 



OFF protect memory write, the 
"**ERROR** v:-protected" message will be 
displayed, 
(j) Switch to the STORE mode and the 
"STORE ALL FROM >> CURRENT EDITING TO 
>> CURRENT SELECTED" message will be 
displayed. 

* It is not possible to write data to a 
ROM cartridge. It is possible, 
however, to call oata from a ROM 
cartridge into the buffer, and store it 
in the internal memory using the STORE 
PERFORMANCE function, or into a RAM 
cartridge. f ^ III- IV 

* In the case of data called from a RAM 
PERFORMANCE CARTRIDGE to be edited, the 
STORE ALL function can be used to 
return the edited data to the same 
position in the RAM cartridge, 

(k) Press the DATA ENTRY YES button to 
begin the STORE operation. 

* When storing re-storing data within a 
RAM cartridge, be sure that the 
CARTRIDGE switch is ON before storing. 

1 1 1- IV: STORING TO A NEIJ PERFORMANCE MEMORyI 
LOCATION (fig. 62) 

V/hen storing to a new PERFORMANCE MEMORY 
position or when moving PERFORMANCE MEMORY 
data between the internal memory and a 
cartridge, use the STORE PERFORMANCE 
function. 

(h) Call PROTECT MEMORY WRITE. 

(i) Press the DATA ENTRY NO button to 

turn OFF the memory protect f unction.|l {h)(i) 

(j) Switch to the STORE mode and press -I 
the DATA ENTRY NO button. This causes 
the "STORE PERFORMANCE FROM >> CURRENT 
XXXX TO >>INT Pl-1 XXXX" message to be 
displayed, indicating that the STORE 
PERFORM/'iNCE function has been called. 

* The STORE PERFORMANCE function works 
only with the PERFORMANCE MEMORY. ^P.S3 

* The "INT Pl-1" portion of the display 
is the memory position, and "XXXX" is 
the performance name. 

* When combining PERFORMAInICE MEMORY . 
CARTRIDGE data with internal VOICE \ 
MEMORY -data, and storig he combination 
in the internal PERFORMANCE MEMORY, 
first call the cartridge data into the 
PERFORMANCE EDIT BUFFER, then select 
the desired VOICE MEMORY number, and 
finally use the STORE PERFORMANC 
function. 

* If the PERFORMANCE MEMORY 5 — 8 are 
selected with the performance memory In 
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the initial shipped concdticn (prior to 
any editing), PERFORMAIKE MEMORY 
CAKTRICGE access is automatically 
selected when STORE PERF0R:-1ANCE is 
called, 
(k) When a nev/ r.iemory position is 

selected using the PERFORHAKCE MEMORY 
bank switches anci PERFORIIjM^CE & VOICE 
switches, the selected position is 
displayed followinc^ the "TO" portion of 
the LCD display, 

* VJhen Ki ovine, data fron a cartridcje to 
the internal memory, set the 
destination memory position after 
turning the CARTRIDGE switch OFF. 

* When iriovinc, data from the internal 
weraory to a RAM cartriuge, select the 
destination position when the CARTRIDGE 
switch is on, 

(1) Press the DATA EKTRY YES button to 
begin the store operation. 

* A r;AH cartridge foriaattea for 
PERFORIIAMCE MEMORY {forwat=01) must be 
use a. If a cartridge for VOICE MEMORY 
(format =00) the "**ERROR** R/IJ error I" 
message v/ill be displayed, and the 
STORE operation will be terminated. -^P.4» 



5-3 PERFORMANCE MEMORY PARAMETERS 



Parameters which can be stored in the 
p:^RFORiuMiCE MEMORY include the PUNCTIOM 
CONTROL (PERFORMANCE MEMORY/ FUNCTION section 
upper-row switches 2 — S) parameters which 
affect all operators simultaneously, the KEY 
IND. AFTER ( PERFORMAKCE MEMO RY/FUNCT ION 
section lower-row switches 1 — 3) parameters 
wnich are independently programmable for 
each operator, KEY ASSIGN MODE, VOICE MEMORY 
and CARTRIDGE switches. 

* The PERFORMANCE MEMORY parameter data 
still resides in the PERFORMANCE EDIT 
BUFFER after the FUNCTION mode has been 
exitec. If the PERFORMANCE MEMORY is 
called a second time, the previous data 
in the PERFORMANCE EDIT BUFFER is 
I erased. If the data in the PERFORMANCE 
^ EDIT DUFFER shoulc. oe saved, use the 
STORE FUNCTION (no function is 
available to recall data in the 
PERFORMANCE EDIT BUFFER. 

MASTER TUNE (fig. 63) 

(1) BANK 1 (Fl) 

All the tuning functions are provided here. 
This switch includes the MASTER TUNE and 
DUAL MODE. DETUNE "^obs". 

Job 1 - MASTER TUNE : -63 — +63 

This is the master tuning function. It 
affects both channels A and B 
simultaneously. 

* MASTER TUNE parameters can not be 
stored in the PERFORMANCE MEMORY. 

* The MASTER TUNE function is completely 
independent from all other functions, 
and affects all voices in the same Vvay, 



MASTER TUNE data remains as programmed 
until it is re-programmed using the 
FUNCTION mode. 

* Data range is from -6 3 to + 63. When 
set at '+00 A3 is the standard 440 Hz 
reference frequency. At -6 3 the 
overall keyboatd pitch is lowered by 
-75 cents (3/4 semitone). t>t +63 the 
pitch is raised by 75 cents (3/4 
semitone) . 

* The LCD display will reao "FUNCTION 1 
■■MTUN>>DTUN Master tuning XXX". "XXX' 
is the tuning data. 

* The MASTER TUNE function does not 
affect operators which are set to the 
FIXED FREQUENCY mode. 



Job 2 - DUAL MODE DETUNE 



0—15 



This function causes a difference in the 
pitch of channels A and B when the KEY 
ASSIGN MODE is set to DUAL. This results in 
a chorus-like effect. The DUAL MODE DETUNE 
function affects both channels A and 3, 

* Data range is — 15. At the function 
is OFF, and at 15 the greatest amount 
of detune is achieved (at C3, the pitch 
difference is approximately 25 cents = 
1/4 semitone) . 

* When DUAL MODE DETUNE is used, the 
pitch of channel A is increased while 
the pitch of channel B is decreaseu 
correspondingly, 

* The LCD display will reao "FUNCTION 1 
MTUNHHDTUN Dual mode detuning (0 — 15) 
XX". "XX" is the data. 

* This function can be set independently 
of the EDIT mode OSCILLATOR DETUNE 
function, 

* This function will not work if the KEY 
ASSIGN MODE is set to SINGLE or SPLIT. 

* This function will not work with 
oscillators that are set to the FIXED 
FREQUENCY mode. 

FUNCTION CONTROL (fig. 63) 

(2) BAl^K 2 (F2) 

This button has two jobs: POLY/MONO and 
SOURCE SELECT. 

Job 1 - POLY/MONC 

This sets the note output mode 
(polyphonic/monophonic) . 

Fig. 63, Performance Memory Parameters 
Master tune. Function control. 
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* When set to the POLY mode, polyphonic 
note output is possible- (wnen the K£Y 
ASSIGN MODE is set to SIWGLE a maximum 
at 32 simultaneous output notes is 
possible. SPLIT =16+16 simultaneous 
output notes. DUAL = 15 sinultaneous 
output notes) . 

* In the MOIJC raode the keyboarc functions 
as a last-note-priority monophonic 
keyboard. If one key is helu and a 
higher key is pressed, the higher note 
will take priority (will be output). 

In the same way, if a note is held ana 
a lower key is pressed, the lower note 
will take priority. 

* The Qisplay will read "FU13CTI0M 2A 
■■PMOD>>SRC Polyphonic/lionophonic 
selector XXXX". "XXXX" is the 
POLY/MONO status. 

* The way in which portamento affects the 
POLY and MONO modes is oifferent. 

* The POLY or iiOtlO laoae stc.tus of a voice 
can be checked in the PLAY mode voice 
name ai splay. 



Job 2 - SOURCE oELUCT 



0—16 



This function selects the DXl FM tone 
generator control source. Fi; tone generator 
control can be deriveo not only from the DXl 
keyboarc, but via the rear-panel illDI 
connector as vsrell. 

* Data range is — 16, When set to the 
DXl keyboard is selected. When set to 
1 — 16 the corresponding MIDI receiving 
channel is selected (fig. 64), -*Aff/ 

* If the (13) PSRFORii/iUCZ; & VOICE button 
nuraber 7 (OMNI MODE) is turned OFF, the 
DXl keyboard will oecome inactive if 
SOURCE SELECT is set to 1 — 16. -^P.48 

* The LCD display will read "FUMCTIOIJ 2A 
>>PnODBBSRC Source Select (0=int KBD, 
1 — 16=[iIEI) XX" "XX" is the selected 
channel. 

* In the PLAY moae voice n^me display tiie 
SOURCE SELECT data is shown as 
"SRC=XX". 

(3) BAUK 3 (F3) 

This incorporates the 2 PITCH BKIJD related 
jobs: PITCH BEIJD RAKGE and PITCH BEND STEP, 



JOD 1 - PITCH DEIID RANGE 



0—12 



Controls the amount of pitch variation 
introauceu by the PITCH BEliD WHEEL (fig. 
i)l) . 



Fig. 64. Source Select 


DXl 
keyboard, i 

;0 O 

MIDI 
input. 



Fig. 65. Pitch Bend 
Wheel 




Sound 
source. 



Data renoe is — 12. 0=OFF. Each 
increment corresponds to a semitone of 
pitch variation. At 12 a 4 1 octave 
(± 1200 cent) variation is possible. 
The LCD display will reao "FUNCTIOU 3 A 
■■PBR>>PBS Pitch bend range (0 — 12 
semitone) XX". "XX" is the octa. 
PITCH BEI]D RANGE will not function 
PITCH lihliV STEP is set from 1 — 12, 
this case tne range is set at t 1 
octave. 



if 

In 



JOD 



PITCH BEND STEP 



0—12 



Rather tnan a continuous pitch bend effect, 
tnis creates a step-wise pitch bend effect. 

* The pitch bend range in the step bend 
mode is fixed at 1 octave. 

* Data range is — 12. 0= normal pitch 
oend mode. Each increment (1 — 12) 
increases the step interval by 100 
cents (1 semitone). At 12 a single 
1-octave step is produced, 

* The LCD Qisplay will reao "FUNCTION 3A 
>>PBRBBP3S Pitch bend step (0 — 12 
semitone) XX" "XX" is the data. 

(4) 3AI3K 4 (F4) 

This includes the 4 PORTAMENTa related 
functions — PORTAMEWTO/GLISSAUDO, PORTAMENTO 
MODE, PEDAL ASSIG:3, PORTAMENTO TIME. 



Job 1 - PORTAMENTO/GLISSAIJDO 



PORT/ GL IS 



Sets the PORTAMENTO (continuous pi ten 
variation) or GLISSA14D0 (step-wise pitch 
variation) rr.ode. This is a master control 
for the PORTAMENTO TIME and PORTAMENTO 
SLIDER controls, 

* The LCD display will reao "FUNCTION 4A 
■■GLIS>>POmi>>PASN>>PTi:i 
Portamento/Glissando (PORT/GLIS) XXXX", 
"XXXX" is the PORT/GLIS status. 

Job 2 - PORTAMENTO MODE 

This is the master PORTAMEMTO select 
function. Both the PORTAMENTO TIME ano i 
PORTAMENTO SLIDER controlled effects are " 
switcheo simultaneously. However, the 
effect will also be switched by the bank 2 
POLY/MOLIO selector. In the POLY moae 
functions (1) and (2) below are available, 
ana in the MONO mode functions (3) and (4) 
are available. 

* In the POLY iiooe 

(1) SUSTAIN PITCH RETAIN 

Sustain permits holcing the pitch of 
pressed keys up to rhe maximum number of 
DXl output notes AL = 16, SPLIT = 
16+16, SINGLE =32). For example, one 
note can be held in sustain wnile a 
subsequent note is played with the 
portamento effect, 

(2) SUSTAIN PITCH FOLLOW 

All notes playeo portamento to a 
subsequently played note. 

* In the MONO Mooe 
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(3) FINGERED PORTAHCKTO 

Portamento only occurs if a key is held 
while a subsequent key is played (legato 
term). This is useful for recreatincj the 
effect of yuitar hammer-on and pull-off 
techniques, or wood bass gliesando effects, 

(4) FULL TIME PORTAilEHTO 

A "conventional" raonophonic portamento 
effect. 

* The LCD display will read "FUKCTIOll 4 A 
»GLIS«BPORII»PASN»PTII-i Portamento 
mooe XXXXXX" "XXXXXX" is the selected 
effect. 

Job 3 - PEDAL ASSIGK ; OW/CFF 

Turns portamento control via the PORTAMEIJTO 
SLIDER at the left side of the DXl panel, 
and the rear-panel FOOT SM OlJ or OFF* 

* v;hen Oil the PORTAiiCHTO SLIDER can be 
used to set portamento time, and the 
portaiitento effect can be turned on or 
off usinq the foot switch connectd to 
ti.e FOOT Sl-7 jack (FC-4 or FC-5 foot 

^ switch) . 

^ * When OFF, neither the POKTAIiEIl^O SLIDGIi 
or rear-panel FOOT SW will function. 

* The portamento effect is programmeu 
when the PORTAMENTO TIME function, 
uelcw, is set, regardless of the PEDAL 
ASSIGIi state. 

* The LCD display will reati "FUiJCTIOIi 4A 
»GLIS»PORI-iBaPASU»PTIM Portamento 
peoal & knob assign XXX" "XXX" 
indicates the OU/OFF state. 

Job 4 - PORTAMEHTO TIME : 0— 9S 

Sets the portamento or glissando speed. 
This permits the portamento effect to be set 
regardless of the PORTAMENTO SLIDER and FOOT 
SU. 

* Data range is — 99. 0«OFF. At S9 the 
slowest (longest) portamento is 
produced (approximately 19 seconds from 
CI to C6). 

* When PEDAL ASSIGIJ is Oil, data can be 

k entered using the PORTAIIENTO SLIDER as 

f well as the DATA EI^TRY section. 

* The LCD display will read "FUHCTION 4A 
»GLIS»PORtl»PASNB»PTIH Portamento 
time (0-S9) XX" "XX" is the data. 

(5) BAI4K 5 (F5) 

This includes the 3 connector related 
functions — OUTPUT LEVEL ATTENUATE, PROG. OUT 
ASSIGII, and SUSTAIN PEDAL /^SSIGN. 

Job 1 - OUTPUT LEVEL ATTENUATE : — 7 

This is the output level attenuator which 
permits adjusting the level of the DXl 
output signal. This is particularly useful 
for compensating for individual voice level 
variations caused by the KEY VELOCITY 
SENSITIVITY, AFTER TOUCH, and KEY INDIV. 
AFTER TOUCH settings. 

* The data range is — 7. 7 is the 
normal setting (100%) . At C output is 
OFF (0%) and no sound will be output. 
The amount of attenuation for each 



setting is given in the following 
chart: 



DATA 





1 


2 


3 


4 5 


6 7 


LEVEL 


0% 


2% 


4% 


8% 


15% 30% 


54% 100% 



Tiie LCD display will read "FUNCTION 5A 
■■ATU»PRGO»SUSP Audio output level 
attenuator (0-7) X". "X" is the data. 



Job 2 - PROG. OUT ASSIGN 



ON/OFF 



Turns the PROGRAM OUTPUT (mono mix of 
channels A and B) ON or OFF. 

* The output signal consists of channels 
A -f B only when both channels are ON. 

* The unbalanced phone jack and balanced 
XLR connector are turned ON/OFF 
simultaneously. 

* The A and B output connectors are ON at 
all times, regarcless of the state of 
the PROG. OUT ASSIGN data. 

* The LCD display will read "FUNCTION 5 A 
>>ATNaaPRGO»SUSP Program output assign 
XXX". -XXX" is the ON/OFF status. 



Job 3 - SUSTAIN PEDAL ASSIGN 



ON/OFF 



This turns the sustain footswitch connected 
to the SUSTAIN tenrinal ON or OFF. 

* When ON, the sustain effect can be 
controlleo via a footswitch (FC-4 or 
FC-5) connected to the rear-panel 
SUSTAIN connector. When OFF the 
SUSTAIN foot switch will not function. 

* The LCD difilplay will read "FUNCTION 5A 
»ATtO>PRG0aasuSP Sustain pedal assign 
XXX". "XXX" is the ON/OFF status. 

* The sustain effect is equivalent to the 
key-on state, producing a sustain level 
according to the setting of the EG. 
v/hen L3 is set at 1 or higher, for 
example, the L3 level is held after it 
is reached via n3. If L3 is set to 0, 
the sustain sound consists of a decay 
at r3. No sustain will be produced if 
L3«0 and R3»d9. -^^Jg 

(6) BANK 6 (F6) 

This determines the operation of the 
MODULATION WHEEL and FOOT CONTROLLER, and 
incorporates the 4 jobs — MOD. i/HEEL 
SENSITIVITY, MOD. VJHEEL ASSIGN, FOOT 
CONT. SEI'ISITIVITY, and FOOT CONT, ASSIGN. 

* In the DXl, the MODULATION V7HEEL and 
FOOT CONTROLLER can be used to apply 
vibrato (pitch modulation) , tremolo 
(carrier amplitude modulation), wow 
(modulator amplitude modulation) 
effects using LFO modulation, and 
brilliance (modulator EG BIAS) or 
volume (carrier EG BIAS) control 
(fig. 66). 

* The MODULATION WHEEL is located to the 
left of the k*ey board. The least 
modulation is applied (0) with the 
wheel fully toward the operator, and 
the greatest modulation depth is 
achieved with the wheel rolled fully 
away from the operator. 

* The foot controller (FC-3A) is 
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Fig. 66. 



LFO Modulation Control Function 
MODULATION WHEEL FOOT CONTROL 





BREATH CONTROL 



AFTER TOUCH 





Each of the four controllers can regulate effects such as tremolo, vibrato, wow, etc. 
Also, data setting can be carried out separately by all four controllers. 



connecteo to the rear-panel MODULATION 
connector. 

* Pressing the pedal down increases the 
depth of the effect. 

Job 1 - MOD. VJHEEL SENSITIVITY i 0—15 

Sets the depth of the effect applied with 
the MODULATION WHEEL. 

* The Qata range is — 15, At the 
MODULATION V7HEEL is OFF, At 15 maximuin 
effect variation ib achieved. 

* The LCD display will read "FUNCTION 6A 
■■MWS>>iiVJA>>FCS>>FCA riodulation wheel 
sensitivity (0-15) XX". '"XX" is the 
data. 

* If the EDIT raocie AHPL. MODULATION 
SENSITIVITY master parameter is set to 
for all operators, AMPLITUDE 
MODULATION (tremolo, wow) and EG BIAS 
(brilliance, expression) will not 
function. Also if the EDIT mode PITCI. 
MODULATION SENS. master parameter is 
set to 0, PITCH MODULATION (vibrato) 
will not function. -^P.27 



Job 2 - MOD, WHEEL ASSIGN 



EBC. AMD. PMD 



Selects the effect to be controllea by the 
MODULATION WHEEL. PITCH MODULATION, 
AiiPLITUDE MODULATION or EG BIAS can oe 
selected, 

* The selected function is inoicatea oy a 
3-digit display (0=OFF, 1=0N) . From 
the left digit to the right: EDC (EG 
BIAS CONTROL), AMD (AMPLITUDE 
MODULATION DEPTH) , PMD (PITCH 
MODULATION DEPTH). For example "001" 
indicates that EBC and AMD are OFF, 
while PMD is ON. 

* ;;hen EDC is ON and AMPL. MODULATION 
SENSITIVITY is greater than 1, applied 
to a mociulator the result is brilliance 
control, and applied to a carrier the 
result is volume (expression) control, 

* When PMD is ON and PITCH MODULATION 
SEr:S. is greater than 1, vibrao 
control is possible, 

* l,;hen AMD is OM and AMPL. I'ODULATIOi^ is 
greater than 1, applied to a carrier 
the result is trei.iclo contrcl, anu 
applied to a modulator the result is 
wow control, 

* More than one effect can be selected at 
a time. Pressing the DATA ENTRY YE3 
button consecutively results in the 
following selection sequence: 
OOO-^CiOl-OOlC-^Oim) 100=M01-MIC-^111. 
Pressing the DATA ENTRY NO button 



reverses this sequence. 
* The LCD display will read "FUNCTION 6 A 
>>MWS«BMWA»FCS»FCA Mod, wheel 
assign (EBC. AMD, PMD) XXX". "XXX" is 
the effect selection data as describea 
above. 



Job 3 - FOOT CONT. SENSITIVITY 



0—15 



Sets the depth of the effect applied witn 
the FOOT CONTROLLER. 

* The data range is 0—15. At the FOOTJ 
CONTROLLER is OFF, At 15 maxiruur;. 
effect variation is achieved, 

* The LCD display will reaa "FUNCTION 6 A 
>>MWS>>MV;aBBFCS>>FCA Foot controller 
sensitivity (0-15) XX". "XX" is the 
data, 

* If the EDIT mode AMPL. MODULATION 
SENSITIVITY master parameter is set to 
for ell operators, AMPLITUDE 
MODULATION (tremolo, wow) and EG BI/vS 
(brilliance, expression) will not 
function. Also if the EDIT mode PITCH 
MODULATION SENS, master parameter is 
set to 0, PITCH MODULATION (vibrato) 
vjill not function. 



JOD 4 - FOOT CONTi ASSIGN 



EBC. AMD. PMD 



Selects the effect to be controlled by the 
FOOT CONTROLLER. PITCH iiODULATION, 
AMPLITUDE MODULATION or EG BIAS can oe 
selected. 

* The selected tuncticn is inoicated by a. 
3-digit display (0=OFF, 1=0N) . From \ 
the left digit to the right: EBC (EG 
BIAS CONTROL), AMD (AMPLITUDE 
MODULATION DE1>TH) , PMD (PITCH 
MODULATION DEPTH) . 

* The EBC, AMD and PMD effects are the 
same as Job 2 - MOD, WHEEL ASSIGN, 

* More than one effect can oe selected at 
a tiiae. Pressing the DATA ENTRY YES 
button consecutively results in the 
following selection sequence: 
000->G01->01C->011->100->101->11C->111. 
Pressing the DATA ENTRY NO button 
reverses this sequence, 

* The LCD display will read "FUNCTION 6/^ 
>>MUS>>MVjA>>FCSBBFCA Foot control r 



assign (EBC, AMD. PMD) XXX' 



CX" is 



the effect selection data as described 

above. 

If a foot controller is not connecteo 

ana tnc EDIT moae AMPL. MODULATION 



SENSITIVITY parameter is 



set to 3 for 



all carriers, ana the FOOT CONT. ASSIGN 
EBC is ON, ano FOOT CONT. SENSITIVITY 
is set to 15, no souno will be output. 
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Thii^ Decs use in the above state the 
foot controller is set up to be a 
volume control, and must be pressed to 
produce sound output. 

(7) BANK 7 (F7) 

Tnis deteru.ines the operation of the BREATH 
COHTROLLER and AFTER TOUCH, and incorporates 
tlie 4 jobs— BRTII COUT. SENSITIVITY, DRTH 
CONT, ASSIGN, AFTER TOUCH SENSITIVITY, and 
AFTER TOUCH ASSIGU. 

* In the DXl, the BREATH CONTROLLER and 
AFTER TOUCH can be used to apply 
vibrato (pitch modulation) , tremolo 
{carrier amplitude modulation), wow 
(modulator amplitude modulation) 
effects using LFO niodulaticn, and 
brilliance (modulator EG BIAS) or 
volume (carrier EG BIAS) control 
(fig. 66). 

* The BCl BREATH COHTROLLER is a 
mouthpiece type device which controls 
the appropriate effect according to the 
air pressure (breath pressure) applied 
to it. 

* AFTER TOUCH permits controlling the 
depth of the programmed effect 
according to the pressure applied to 
the keys after initial key attack.. 



JoD 1 - BRTH COllT. SENSITIVITY 



U— 15 



Sets the depth of the effect applied with 
the BREATH CONTROLLER. 

* The data range is — 15. At the 
BREATH CONTROLLER is OFF. At 15 
maximum effect variation is achieved.. 

* The LCD uisplay will reaci "FUNCTION 7A 
■■BCS>>BCA>>AFS>>AFA Breath controlr 
sensitivity (0-15) ;;X". "XX" is the 
aata, 

* If the EDIT moue AilPL. MODULATION 
SENSITIVITY master parameter is set to 
for all operators, AMPLITUDE 
MODULATION (tremolo, wow) and EG BIAS 
(urilliance, expression) will not 
function. Also if the EDIT laode PITCH 
MODULATION SENS, roaster parameter is 
set to 0, PITCH MODULATION (vibrato) 
will not function. -*r27 

Job 2 - BRTH CONT, ASSIGN : EBC. AMD. PMD 

Selects the effect to ije controlled by the 
BREATH CONTROLLER. PITCH MODULATION, 
AMPLITUDE MODULATION or EG BIAS can be 
selected. 

* The selected function is indicated by a 
3-digit display (0=iOFF, 1=0N) . From 
the left L.igit to the right: EBC {EG 
B;:AS CONTROL) , AMD (AMPLITUDE 
MODULATION DEPTM) , PMD (PITCIi 
MODULATION DEPTH). For example "001" 
inaicates that EBC and AMD are OFF, 
while PMD is ON. 

* The EBC, AMD and PMD effects are the 
same as BANK 6 Job 2 - MOD, 17HEEL 
ASSIGN. ^P.3a 

* More than one effect can be selected at 
a time. Pressing the DATA ENTRY YES 
button consecutively results in the 
following selection sequence: 

ooc->ooi->oia->oii->ioo->ici->iic->iii. 



Pressing the DATA ENTRY NO button 
reverses this sequence, 

* The LCD display will read "FUNCTION 7A 
>>BCSBBBCA>>AFS>>AFA Breath controller 
assign (EBC, PMD. AMD) XXX". "XXX" is 
the effect selection data as described 
above. 

*If a BREATH CONTROLLER is not connected 
and the EDIT mode AMPL. MODULATION 
SENSITIVITY pararr.eter is set to 3 for 
all carriers, the BRTH CONT. ASSIGN EBC 
is ON, and BRTH CONT. SENSITIVITY is 
set to 15, no souno will be output. 
This is because in the above state, the 
BREATH CONTROLLER is set up as a volume 
control, and must be blown into to 
produce souna. 

Job 3 - AFTER TOUCH SENSITIVITY : — 15 

Sets the depth of the effect applied with 
AFTER TOUCH. 

* The data range is 0--15. At AFTER 
TOUCH is OFF. At 15 maximum effect 
variation is achieveo. 

* The LCD display will read "FUNCTION 7A 
»BCS»BCA«BAFS>>AFA After touch 
sensitivity (0-15) XX". "XX" is the 
data. 

* If the EDIT mooe AMPL. MODULATION 
SENSITIVITY jnaster parameter is set to 
for all operators, AMPLITUDE 
MODULATION (tremolo, wow) and EG BIAS 
(brilliance, expression) will not 
function. Also if the EDIT mode PITCH 
MODULATION SENS. master parameter is 
set to 0, PITCH MODULATION (vibrato) 
v/ill not function. 

Job 4 - AFTER TOUCH ASSIGN : EBC. AMD. PMD 

Selects the effect to oe controlled by AFTER 
TOUCH. PITCH MODULATION, AMPLITUDE 
MODULATION or EG BIAS can be selected. 

* The selected function is indicated by a 
3-digit display (0=OFF, 1=0N) , Froja 
the left digit to the right: EBC (EG 
BIAS CONTROL) , AMD (AMPLITUDE 
MODULATION DEPTH), PMD (PITCH 
MODULATION DEPTH) . 

* The EBC, AMD and PMD effects are the 
same as BANK 6 Job 2 - MOD. VJHEEL 
ASSIGN. ^P.38 

* More than one effect can be selected at 
a time. Pressing the DATA ENTRY YES 
outton consecutively results in the 
following selection sequence: 
000->001->01C->011->10 0->101->110->111. 
Pressing the DATA ENTRY NO button 
reverses this sequence. 

* The LCD display will read "FUNCTION 7A 
>>BCS>>BCA>>AFSBBAFA After touch assign 
(EBC. PMD, AMD) XXX", "XXX" is the 
effect selection data as uescribed 
above. 

(8) BANK 8 (F&) 

Tills includes 3 jobs: the SPLIT POINT 
function used to determine at v/hich key the 
keyboard will be split into channel A and 
channel B sections, the KEY SHIFT function 
which shifts the range of the keyboard, ana 
the PERFORMANCE NAME function for naming 
PERFORMANCE MEMORY positions. 
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Job 1 - SPLIT POINT ; A-1 ~ A7 

The DXl pern its assigning the channei A and 
channel B tone generators to different 
sections of the keyboarc! (KEY ASSIGN liOOE - 
SPLIT). The SPLIT POKIT function determines 
the key at which the keyboard is split 
between the two channels. 

* Channel A is assigned to the keyboard 
section below (to the left of) the 
split points and channel Q is assigned 
to the keyboard section above the split 
point. 

* This will have no effect if the KEY 
ASSIGN MODE is set to DUAL or SIKGLE. 

* If a split ^oint is not prograrcneo, C3 
is set as the default split point. 

* The SPLIT POIII? can be set by pressing 
the appropriate key, the key naine is 
displayed on the LCD display. The data 
range is £0 — E6. 

* When using the DATA EKTBY section to 
input data, the data range is A-1 — 
A7. 

* SPLIT POIIJT data can not be altered 
using the keyboard. If the wrong key 
is pressea, the data must be altered 
using the DATA £UTRY section, or the 
SPLIT POIHT function must be 
re-entered. 

* If the DATA EUTRY section is used 
first, the keyboaro can not be used to 
enter different data, 

* The SPLIT POINT key name display is 
based on the reference keyboard pitch. 
If the KEY SHIFT (below) or EDIT node 
KEY TRANSPOSE function is used to alter 
the overall keyboard pitch, the key 
name display will not correspond to the 
actual keyboard pitch. 

* The display will read "FUHCTIOU tJA 
MISPUT>>PKS>>Pt3AM Split point (split 
board only XXII". "XX" is the data. 

Job 2 - KEY SHIFT : +24 24 

This functions in exactly the same way as 
the EDIT mode KEY TRANSPOSE function. It 
perndts transposing the overall pitch of the 
keyboard. All operators are affected 
simultaneously. 

* The data range is +24 to -24. Each 
increment corresponds to a semitone 
step. Uith C3 as the reference pitch, 
this provides a i 2 octave 
transposition range. 

* Normally this is set to +00 (reference 
pitch). 

* Data can be set simply by pressing a 
key on the keyboard. The key which is 
pressed takes on the reference pitch 
(C3), and the rest of the keyboard is 
transposed accordingly, -p.if 

* Pressing any key higher than 05 results 
in a +24 data setting, ano pressing any 
key lower than CI results in a -24 data 
setting. 

* Data can also be entered using the DATA 
ENTRY section, 

* KEY SHIFT data can not be altered using 
the keyboard. If the wrong key is 
pressed, the data must be altered using 
the DATA ENTRY section, or the KEY 
SHIFT function must be re-entered. 



* If the DATA ENTRY section is used 
first, the keyboard can not be used to 
enter different data. 

* The LCD display will read "FUNCTION SA 
»SPnTHaPKS»PNAN Performance key shift 
XX", "XX" is the data. 

Job 3 - PERFORMAIKE NAME : 30 characters 

This function peririts giving data in the 
PCRFORllAt^CE MEMORY a name Of up to 30 
characters in length. 

* The LCD will read "FUNCTION BA 
»SPNT»PXSMBPNAII **«XXXXXXXXX***". 
The "axxXXXXXXX" portion of the disE^lay 
is the performance name. Characters 
are entered one at a time using the 
cursor (■)• 

* Characters which can be used for naming 
voices are printed below the VOICE 
PARAMETER and VOICE ilEI^ORY buttons. 
Pressing a button inputs the 
corresponding character which is then 
displayed at the appropriate position 
on the LCD display. 

* The cursor can be moved using the DATA a 
EIjTRY section + ana - buttons " 
(fig. 67). 

* In the PLAY mode, the performance name 
is displayed on the lower row of the 
LCD display. 

* When using the PERFORMANCE NAME 
function, the VOICE MEMORY buttons 
become the character input buttons, so 
a different VOICE MEMORY position can 
not be selected. 

Fig. 67. Examples of Characters and Symbols 
Used for Naming 



f 


SANK 
13 3 4 




1 1 1 1 
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S S B H 
1 t 1 t 



Naming 
Character. 

Fig. 68. Performance Name Display in Play Node 



PERFORMPNCE MEMORV «6-8 
*** ' FM EMSEMBLE 



KEY IND. AFTER (fig, 63) 

This KEY INDIVIDUAL AFTER TOUCH function 
permits individually setting the pressure 
response of each key on the keyboard to 
control oprtator output level for volume or 
brilliance variation. Unlike the (7) AFTER 
TOUCH function, KEY IND, AFTER sets the 
response of each key individually pernitting 
exceptionally fine expressive control, 

* The depth can be set independently for 
each operator. 

* KEY XlTD, AFTER data is completely 
independent from and unaffected by (7) 
AFTER TOUCH data, 

* Operator level is controlled by 
pressure-sensitive electronic elements 
incorporated in eack key. Greater key 
pressure prociuces a higher output 
level. The effect is the same AFTER 
TOUCH EBC (EG BIAS CONTROL) . 
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* Generally, the highest output level 
available with KEY IIjD. AFTER response 
is equal to the OPERATOR OUTPUT LEVEL 
setting. However, when TOTAL 
SENSITIVITY describee in (9) below and 
the OPERATOR DEPTH parameters describea 
in (10) ana (11) below are all set to 
15 and AFTER TOUCH SENSITIVITY is set 
to 0, peak output level can exceed the 
OPERATOR OUTPUT LEVEL setting by a 
r.iaxin.uHi of 6 dD. 

(9) PERFORMAiKE & VOICE 1 (F9) 

This button incori-orates the KEY IMDIVIDU/O. 
AFTER TOUCH parameters: TOTAL SENSITIVITY, 
DEG';Y RATE ana RELEASE RATE. 



Job 1 - TOTAL SENSITIVITY 



0—15 



Sets the overall sensitivity of 
AFTER function. All operators 
siiuultaneously . 

* The data ran^e is — 15, 
AFTER TOUCH is OFF, and at 

t level variation is achieve 

f * This will not function if 
Ol^iJRATOR DEFrii paraiaeters 
(10) and (11) , below, are 

* The LCD display will read 
■■KTS>>KDR>>KRR Key indiv 
sensitivity (0-15) XX". 
oata. 



the KEY HID. 
are affected 

At C KEY lUD, 
15 maximum 

d, 

the 

oescribec in 

all 0, 

"FUtlCTIOU 9 A 
A.T. 

'XK" is the 



* Longer RELEASE RATE settings result in 
sustain-like effects without using the 
SUSTAIN footswitch or setting a Icng EG 
R4 value, 

* The LCD display will read "FUNCTION 9 A 
>>KTS>>KDRBHi;rr Key indiv. A.T. release 
rate (0-99) XX". "XX" is the data. 

(10) PERFORHAlNfCE & VOICE 2 (FIO) 

Sets the depth of the KEY INDIVIDUAL AFTER 
TOUCH effect for each operator. Applied to 
a carrier the result is a level variation, 
and applied to a modulator the result is a 
tirr.bre variation. 3 jobs are included: OP 
1 DEPTH, OP 2 DEPTH and OP 3 DEPTH. 

Job 1 - OP 1 depth : 0—15 

Sets the depth of KEY INDIVIDUAL AFTER TOUCH 
for operator 1. 

* The uata range is — 15, 0=OFF, and 15 
results in maximum variation according 
to the' setting of TOTAL SENSITIVITY. 
Also, at 15 the DECAY RATE and RELEASE 
RATE effects are the strongest, 

* This will not function when TOTAL 
SENSITIVITY is set to 0, 

* The LCD display will read "FUNCTION lOi^ 
■■KOPl>>KOP2>>KOP3 Key indiv. A.T. OPl 
depth (0-15) XX". "XX" is the data. 

Job 2 - OP 2 DEPTH : — 15 



Joo 2 - DEC^Y RATE : — 99 

Sets the rate at which the output level 
decays after pressure is released fro:;i a key 
to which KEY INDIVIDUAL AFTER TOUCH is 
appliect (the key is still hela) , 

* The uata range is — 99. sets tne 
slowest decay, and 99 results in an 
immediate drop in level v/hen key 
pressure is releasea (fig. 69) . 

* Setting a relatively long decay rate 
prevents level variation due to uneven 
key pressure while playing long tones, 
for a more stable effect. 

* Setting a fast decay rate permits touch 
I response effects to be used even in 

' fast passages. 

* The LCD display reads "FUNCTION 9A 
>>KTS«HKDR>>KRR Key indiv. A.T. oecay 
rate (0-99) XX". "XX" is the data. 



Job 3 - RELEASE RATE 



0—99 



Deternines the rate at which output level 

decays after a key is released. 

* The data range is — 99. sets the 
slov/est decay, ana 99 results in an 
ii.iriieoiate drop in level when a key is 
released (fig, 70). 



Sets the operator 2 depth. Functions the 
same- as OP 1 DEPTH aoove. 



Job 3 - OP 3 DEPTH 



0—15 



Sets the operator 3 depth. Functions the 
same as OP 1 DEPTH above. 

(11) PERFORMAiKE & VOICE 3 (Fll) 

Sets the tiepth of the KEY INDIVIDUAL AFTER 
TOUCH effect for each operator. 3 jobs are 
included: OP 4 DEPTH, OP 5 DEPTH and OP 6 
DEPTH. 



JoD 1 - CP 4 DEPTH 



0—15 



Sets the operator 4 depth. Functions the 
saiiie as OP 1 DEPTH aoove. 

Job 2 - OP 5 DEPTH : — 15 

Sets the operator 5 depth. Functions the 
same as OP 1 DEPTH above. 

Job 3 - OP 6 DEPTH : C— 15 

Sets the operator 6 depth. Functions the 
same as OP 1 DEPTH above. 



Fig. 69. Decay Rate 
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Fig, 70. Release Rate 
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(12) VOICE MEMORY (fig. 71) 

It is possible to store VOICE MEMORY data in 
a PERFORMAI^CE MEMORY location. In this way, 
the combination of voice oata and 
performance parameters creates a "total" 
sound for performance. 



Fig. 71. Voice Memory 
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(13) CARTRIDGE SW (fig. 72) 

Vihen a cartricqe voice is selected, and wiien 
the cartridge voice data is stored in a 
PERFORii/VrlCE MEMORY, the OH/OFF status of the 
CARTRIDGE switch is also memorized. 



(14) KEY ASSIGN MODE 
(fig. 72) 



SINGLE/ DUAL/ SPLIT 



The SINGE, DUAL or SPLIT KEY ASSIGN IIODE can 
be selected, corabined with VOICE MEMORY data 
anci storeo in the PERFORMANCE MEMORY. 

* The SPLIT POINT for the SPLIT mode is 
set using the SPLIT POINT function 
described in (8) Job 1. ^P.40 

Fig. 72. Cartridge and Key Assign Mode 
Switches 
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5-4 MEMORY MANEGEMENT 



Most Of the DXl functions which aeal with 
the memory — MEMORY MANAGEMENT ~ are 
accessible via the PERFORMANCE 
MEMORY/FUNCTION buttons 4 — 6 on the lower 
row. The MEMORY MANAGEMENT functions are 
for memory control only, and can not be 
memorized. 

Fig, 73. Memory Management 



(15) PERFORMANCE t, VOICE 4 (F12) 

This includes the memory management 
functions relating to the voice parameters, 
4 Jobs are included: COPY OP DATA, SAVE 



TEMP. OPERATOR, INITIALIZE MEMORY, an-j 
RECALL EDIT BUFF. 

Job 1 - COPY OP DATA 

This function permits copying the data for 
one operator in a voice to another operator 
(fig, 74). It is designed to shorten and 
simplify the voice creation process. COPY 
OP DATA incorporates 2 Sub-Jobs: COPY 
Ei;VELOPE DATA ano COPY OSCILLATOR DATA. 

* This function can not be used to 
copy data from one voice to another, 
or to a different channel. 

* COPY ENVELOPE DATA and COPY 
OSCILLATOR DATA are called alternately 
by pressing the DATA ENTRY UQ button. 

*COPY EIW ELOPE DATA (Sub- Job 1) 

The 8 ZG parameters (Rl — R4/L1 — L4) and 6 
KEYBOARD SCALING parameters (LEVEL SCALING, 
L~R DEFi'H, L— R CURVE, BREAK POINT, RATE 
SCALING DEPTH) are all copied, j 

* The LCD display will read "FUNCTION 12A ' 
■■COPY>>TEMP»INIT>>RCAL Copy envelope 
data From OPl to OPl OK?". 

*COPY OSCILLATOR DATA (Sub- Job 2) 

The 4 OSCILLATOR parameters (MODE, DETUNE, 
COARES, FINE) are all copied. 

* The LCD display will read " "FUNCTION 
12A ■■ COPY>>TEMP>> IN ri»r.CAL Copy 
oscillator From OPl to OPl 0K?"~ 

**The COPY OP DATA process 

(a) Call any function other than COPY OP 
DATA in the FUNCTION mode. 

(b) Use OPERATOR SELECT to select the 
operator from v/hich you wisn to copy 
the data. 

(c) Select the "■■COPY" oisplay using the 
PERFORMANCE & VOICE switch 4. 

(d) COPY ENVELOPE DATA is automatically 
called. To use COPY OSCILLATOR DATA 
press the DATA ENTRY NO button. I 

(e) At th'is point both the "From" and 
"to" portions of ,the display will point 
to the originally selected operator. 

(f) Select the operator to which the data 
is to be copied using the "OPERATOR 
SELECT buttons. 

(g) The selected destination operator 
will be shown on the display. 

(h) Press the DATA ENTRY YES button to 
copy the data, 

(i) The "From OPX" portion of the display 
now indicates the selected destination 
operator, and the data is shown on the 
LED display panel. It is possible to 
continue copying the same data to other 
operators in this way. 

* To change the origin operator, return 
to step (a) , 

Job 2 - SAVE TEMP, OPERATOR 

This function makes it possible to copy 
operator data from one voice to another, or 
to a different channel via a special 
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"temporary" memory (fig. 75). 2 Jobs are 
incorporated I TEMPORARY SAVE OP DATA anci 
EXTRACT TEMPORARY OP DATA. 

• * All individual operator parameters 

available in the EDIT mode can be 

copied, 

* It is also possible to copy data from 
one operator to another within the same 
voice, 

* The oric^in and destination operators 
are not displayed, 

* TEMPORARY ShMZ OP DATA and EXTRACT 
TEMPORARY OP DATA can be called 
alternately by pressing the DATA ENTRY 
NO button, 

*TEiiPORARY SAVE OP DATA (Sub- Job 1) 

Stores the selected operator data in a 
temporary memory (different from the 
BUFFER) . Data stored in the temporary 
memory is retained until the TEMPOR/iRY SAVE 
OP DATA function is performed again, 

* The LCD display v;ill read "FUNCTIOU 12A 
■■>>COPY TEMP>>INIT>>RCAL SUBJOB 1 

\ : Temporary save OP data ?". 

*EXTRACT TEMPORARY OP DATA (Sub-Job 2) 

This copies data from the temporary memory 
to the operator selected with the OPERATOR 
SELECT buttons, 

* The LCD display will read "FUNCTION 12A 
>> COPY ■■ TEMP >> IN IT>>RCAL SUDJOB 2 

: Extract temporary OP data ?", 

**The SAVE TEMPORARY OPERATOR DATA process 

(a) Enter the FUNCTION mode and press 
PERFORH/il.^CE & VOICE button 4 to call 
the "■■TEMP" Display. 

(b) Sub- Job 1 (TEMPORAi^Y SAVE OP DATA) is 
automatically selected. 

Fig, 74. copy Operator Function 
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Fig. 75. Save Temporary Operator Function 
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(c) Use the OPERATOR SELECT buttons to 
select the operator from which the data 
is to be copied, 

(d) Press the DATA ENTRY YES button to 
copy the data to the temporary memory. 
"+++" will appear following "?" on the 
display, 

(e) Press the DATA ENTRY NO button to 
switch to Sub-Job 2 (EXTRACT TEMPORARY 
OP DATA) . 

tf) Select the copy destination operator 
using the OPERATOR SELECT buttons. 

(g) Press the DATA ENTRY YES key to copy 
the data, 

(h) All EDIT mode parameters on the LED 
display switch from those originally in 
the destination operator to those of 
the origin operator. 

* Sub-Job 1 and 2 can be performed 
separately. Steps (a) through (d) 
perform Sub-Job 1, and steps (a) , (e) 
and (h) perform Sub-Job 2. 

Job 3 - INITIALIZE MEMORY 

This function sets all VOICE or PERFORMANCE 
parameters in a voice to an initial state 
from which an entirely new voice can be 
created. 2 Sub-Jobs are included: 
INITIALIZE VOICE and INITIALIZE PERFORMANCE. 

* INITIALIZE VOICE and INITIALIZE 
PERFORMANCE can be called alternately 
by pressin9 the DATA ENTRY NO key. 

* Not all parameters are set to 0, The 
parameters are set for the easiest 
voice creation. 

♦INITIALIZE VOICE (Sub-Job 1) 

This initializes the VOICE parameters. 
VOICE parameters in the VOICE EDIT BUFFER 
are initialized, rather than initializing an 
actual VOICE MEMORY position. 

* To save a voice which has been createo 
using the INITIALIZE VOICE function, it 
must be stored into the VOICE MEMORY. -»A53 

* The EDIT switch lights automatically 
when INITIALIZE VOICE is called. The 
EDIT mode is entered simply by turning 
OFF any FUNCTION switches, and editing 
can be commenced, 

* The LCD display will read "FUNCTION 12A 
»COPY>>TEMP^BINIT»RCAL SUBJOB 1 
:Initialize voice edit-buf f er?" . 

* INITIALIZE PERFORMANCE (Sub- Job 2) 

This initializes the PERFORMANCE parameters. 
PERFORr>MjCE parameters in the PERFORMANCE 
EDIT BUFFER are initialized, rather than 
those in an actual PERFORMANCE MEMORY 
location. ~*P.44 mmAnze performance data usn 

* The LCD display will read "FUNCTION 12A 
>>C0PY»TEMPBBINIT>>RCAL SUBJOB 2 

: Initialize perform edit-buf f ?•*, 

* To save a voice which has been created 
using the INITIALIZE PERFORMANCE 
function, it must be stored into the 
PERFORMANCE MEMORY. -^P.S3 

**The INITIALIZE MEMORY process 

(a) Enter the FUNCTION mode and press 
PERFORMANCE & VOICE button 4 to call 
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the "BO HUT" cii splay, 

(b) Sub-Job 1 (INITIALIZE VOICE) is 
autOuiatically selected. 

(c) Press the DATA EUTRY YES button to 
begin the initialize operation. "Voice 
burf, now initialized!" will appear 
iollowinc "SUBJOu 1" on the display. 

(d) Press the DATA ELJTRY no button to 
switch to Sub-Job 2 (IIjITIALIZE 
PERFORiiANCE) . 

(e) Press the DATA ENTRY YES button to 
begin the initialize operation. 
"Performance buff. now xnitialiEed! " 
will appear following "SUBJOB 2" on the 
display. 

* Sub-Job 1 ana 2 can be performed 
separately. Steps (a) through (c) 
perform Sub-Job 1, ana steps (a), (a) 
and (e) perform Sub- Job 2. 
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JOB 4 - RECALL EDIT BUFF 
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If voice parameters in the VOICE EDIT BUFFEl; 
are accidentally lost during an editing 
process, this function perraits recalling the 
lost data to the VOICE EDIT 3UFFER. 

* If a different VOICE MEMORY button is 
pressed while in the COMPARE mode, oata 
in the buffer is lost. 

* If the EDIT luOde is exited and the 
INITIALIZE VOICE function is called, 
data in the buffer is replaced by the 
initial voice data. 

* The VOICE EDIT BUFFER incorporates a 
second utility memory in which the lost ^^ 
data is retained. The REG'vLL EDIT BUFF ^fc 
function recalls this data to the raain ^^ 
VOICE EDIT BUFFER {fig. 76). The data 
will be completely lost, however, if 

two accidental cata erasures occur in a 
row before using the RECALL EDIT BUFF 
function. 

* Data lost froi.i the PERFORi-lAKCE EDIT 
BUFFER can not be recalled. 

* The LCD display will read "FUNCTIOI.^ 12A 
>>COPY>>TEMP>>INITBBRCAL Recall 
previous edit buffer oata OK?" 

Fig. 76. Recall PUY MODE Data RECALL 
Function EDIT MODE erase, EDIT BUFF 
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**The RECALL EDIT BUFFER process 

(a) Enter the FUlICTIO:i mode ana press 
PERFORMANCE & VOICE button 4 to call 
the "■■KCAL" Qibpiay. 

(b) Press the DATA EI^TRY YES button to 
pert or III the RECPiLL operation, 

(c) The FUNCTION mode is autoraatically 
exited ana the EDIT mode is enter eci. 

(16) PERFORMANCE & VOICE 5 {F13) 

This includes functions related to the 
cartridge raemory, 3 Jobs are incocpocateo: 
SAVE TO CARTRIDGE, LOAD FROM CARTRIDGE and 
CHANGE FORMAT CART. 

Job 1 - SAVE TO CARTRIEGE 

This saves all VOICE or PERFORMANCE memory 
locations to an external cartridge at once 
(fig. 77). 3 Sub-Jobs are included: SAVE 
ALL VOICIJ A, SAVE ALL VOICE B and SAVE 
PERFORMANCE. 

* SAVE TO CARTRILGC is only possible with 
k a RAM cartridge. 

W * The SAVE ALL VOICE A, SAVE ALL VOICE B 
and SAVE PERFORMANCE functions can be 
calleci sec.uentially by pressing the 
DATA ENTRY NO DUtcon, 

*SiiVE ALL VOICE A (Sub-Joo 1) 

All channel A VOICE MEMORY data {VOICE 
MEMORY Al-1 through A4-o) is save to a VOICE 
RAM CARTRIDGE (FORMAT = 00) inserted in 
cartridge slot A. 

* The LCD display v;ill reaci "FUNCTION 13 
■■SAVE>>LOAD>>FGRM Save all voices. 
from I NT- A into EXT-A?". 

*SAV£ ALL VOICE B (Sub-Job 2) 

All channel Q VOICE MEMORY date (VOICE 
MEMORY 31-1 through B4-3) is save to a RAM 
cartridoe inserted in cartriage slot B, 

* The LCD display will read "FUNCTION 13 
■■SAVE>>LOAD>>FORM Save all voices, 
from INT-B into EXT-B?". 

^*SAVE P2RF0Ri-7\-NCC {Sub-Job 3} 

All internal PERFORMANCE MEMORY data 
(PERFORM 7u-;CE MEMORY Pl-1 through P8-8) is 
save to a PERFORMANCE RAM CARTRIDGE (FORMAT 

Fig. 77. Save/Load Function 
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= 01) inserted in cartridge slot A. 

* The LCD display v^ill read "FUNCTION 13 
■■SAVE>>LOAD>>PORM Save performance 
memories into EXT-A?". 

**The SAVE TO CARTRIDGE process 

(a) Switch to the FUNCTION mode, and 
press the PERFRMANCE & VOICE button 5 
to call the "■■SAVE" display. 

(b) The SAVE ALL VOICE A function is 
automatically selected. SAVE ALL VOICE 
B and SAVE PERFORMANCE can be selected 
sequentially using the DATA ENTRY NO 
button. 

* If a YES/NO response to the control 
prompts in steps (c) through {g) below 
is entereu incorrectly, the process 
will revert to step (b) above and the 
nei:t Sub-Job v/ill be selected. 

(c) Press the DATA ENTRY YES button to 
continue on to the folloing operations. 

(d) "Change your mind?" will appear on 
the lower rov/ of the display. Press 
the DATA ENTRY NO button to continue. 

(e) "Insert Cartridge in A" will appear 
on the lower row of the display. 
Insert the cartridge. 

* When using SAVE ALL VOICE A or SAVE ALL 
VOICE B a cartridge formatted for VOICE 
MEMORY (FORMAT = 00) must be inserted. 
Uhen using SAVE PERFORM/vNCE, a 
cartriage formatted for PERFORMANCE 
MEMORY (FCRi'iAT = 01) must be inserted. 
As shippea, RAM cartridges are 
initially formatted for VOICE MEMORY 
(FORMAT = 00), Use the CHANGE CART. 
FORM/iT function to change to the 
PERFORMj\NCE MEMORY format as required.^A« 

* v/hen using SAVE ALL VOICE B, insert the 
cartridge into cartridge slot B, 

* RAM cartridges have a memory protect 
switch. Be sure to turn this switcii 
OFF before inserting the cartridge. 

(f) Press the DATA ENTRY YES button to go 
on to the next step, 

(g) The display will read "Ready ?". 
Press the DATA ENTRY YES button again 
to begin the actual SAVE TO CARTRIDGE 
operation. 

* If the YES button is pressed and a 
cartridge is not inserted, the 
"**EIiR0R** Cartridge not ready 1" 
message will appear. 

* If saving is attemptea to a cartricge 
with the wrong format, the "**ERR0R** 
Cartridge format conflict 1" message 
v;ill appear. 

* If save is attempted to a ROM 
cartridge, or to a RAM cartridge with 
the memory protect switch ON, the 
"**ERROR** Cartridge write protected!" 
message will appear. 

(h) VJhen the SAVE operation is initiated, 

the "writing >**** " message will 

appear, 
(i) Vvhen the SAVE operation is complete 

the "***Save completed 1***" message 

will appear. 

* If the cartriage is removeo before the 
SAVE operation is complete, the 
"**ERROR** Cartridge read/write error I" 
message will appear. In this case, 
only a portion of the data will have 
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been saved. 

* After a succesful SAVE operation, be 
sure to turn the cartridge memory 
sv/itch back OU to prevent accic:ental 
erasure. 

Job 2 - LOAD FKOM aiRTRIDGE 

This loads all VOICE or PERFORMANCE memory 
data from an external cartridge into the 
internal memory at once (fig. 93) . 3 
Sub-Jobs are includeo: LOAD ALL VOICE A, 
LOAD ALL VOICE B and LOAD PERFORIiAKCE. 

* The LOAD ALL VOICE A, LOAD ALL VOICE D 
and LOAD PERFORMANCE functions can be 
callea sequentially by pressing the 
DATA ElITRY NO button. 

*LOAD ALL VOICE A (Sub- Job 1) 

All channel A VOICE MEMORY data (VOICE 
MEMORY Al-1 through A4-8) is loaded from a 
VOICE MEMORY CARTRIDGE inserted in cartridge 
slot A. 

* The LCD display will read "FUIJCTION 13 
»SAVEBBLOAD>>FORM Load all voices, 
from EXT-A into IWT-A?", 

♦LOAD ALL VOICE B (Sub-Job 2) 

All channel 3 VOICE MEMORY data (VOICE 
MEMORY Bl-1 through 34-8) is loaded from a 
voice MEMORY CARTRIDGE inserted in cartridge 
slot B. 

* The LCD display will read "FUNCTION 13 
>>SAVEBBLOAD>>FORM Load all voices, 
from EXT-B into lUT-B?". 

*LOAD PERFORMANCE (Sub- Job 3) 

All internal PERFORMANCE MEMORY data 
(PERFORMANCE MEMORY Pl-1 through P8-8) is 
loaded froir. a PERFORMANCE MEMORY CARTRIDGE 
inserted in cartridge slot A, 

* The LCD display will read "FUNCTION 13 
>>SAVE«BLOAD>>FORM Load performance memories 
from EXT-A?". 

**The LOAD FROM CARTRIDGE process 

(a) Switch to the FUNCTION mode, and 
press the PERFRMAl^CE & VOICE button 6 
to call the PROTECT MEMORY VJRITE 
function. 

(b) Press the DATA ENTRY NO button to 
turn PROTECT MEMORY WRITE OFF. 

(c) Press the PERFORMANCE & VOICE switch 
5 to call the "•■LOAD" display, 

(d) The LOAD ALL VOICE A function is 
automatically selected. LOAD ALL VOICE 
B and LOAD PERFORMANCE can be selected 
sequentially using the DATA ENTRY NO 
button. 

* If a YES/NO response to the control 
prompts in steps (e) through (i) below 
is entered incorrectly, the process 
will revert to step (d) above and the 
next Sub-Job will be selected. 

(e) Press the DATA ENTRY YES button to 
continue on to the following step, 

(f) "Change your mind?" will appear on 
the lov/er row of the display. Press 
the DATA ENTRY NO button to continue. 

(g) "Insert Cartridge in A" will appear 



on the lower row of the display. 
Insert the cartridge. 

* When using LOAD ALL VOICE C, insert the 
cartridge into cartridge slct E, 

(h) Press the DATA ENTRY YES button to go 

on to the next step, 
(i) The display will read "Ready ?", 

Press the DATA ENTRY YES button c.gain 

to begin the actual LOAD FilOM CARTRIDGE 

operation. 

* If the YES button is pressed and a 
cartridge is not inserted, the 
"**ERROR** Cartridge not ready!" 
message will appear. 

* If loading is attempted from a 
cartridge with the wrong format, the 
"**ERROR** Cartridge format conflict!" 
message will appear. 

* If LOAD is attempted with the PROTECT 
MEMORY V7RITE function ON, the 
"**ERROR** Memory write protected!" 
message will appear. 

(j) I7hen the LOAD operation is cor.pl ete 
the "***Load completed!***" message 
will appear. 

Job 3 CHA.NGE CART. FORMAT W 

In the DXl the same external RAH cartridges 
are used for VOICE MEMORY and PERFORMANCE 
MEMORY storage. The CHANGE CART. FORMAT 
function "labels" the cartridge for cither 
VOICE or PERFORMANCE memory, so the DXl can 
recognize the cartridge type and access it 
properly. When this function is used, all 
data that was previously in the cartridge is 
erased. 

* The LCD display will read "FUNCTION 13 
»SAVE>>LOAD«BFORM Format cartridge 
(A), Type XX to ??. OK?", 

* The format type must be entered as a 
two-digit value. 00 is for VOICE 
MEMORY and 01 is for PERFORMANCE 
MEMORY. 

* Values other than 00 and 01 will be 
accepted, but the resulting format will 
be meaningless to the DXl, 

* R/\M cartridges are initially formatted 
for VOICE MEMORY (FORMAT= 00) . 

* The format of the supplied ROM ^k 
cartridges can not be altered. ^^ 

* The cartridge to be formatted must be 
inserted into cartridge slct A, 

* Using the CHANGE CART, FORMAT function 
completely erases any data that is in 
the cartridge. Unlike the INITIALIZE 
MEMORY and CLEAR ALL MEMEORY functions, 
the CHANGE CART. FORMAT function 
leaves all parameters set at their 
minimum value. 

**The CHANGE CART, FORMAT process 

(a) Insert the RAM cartridge to be 
formatted into cartridge slot A, 

* Be sure to turn the RAH cartridge 
memory protect switch OFF before 
inserting the cartridge, 

(b) Switch to the FUNCTION mode and press 
the PERFORMAt^CE & VOICE button 5 to 
call the "BBFORM" DISPLAY. 

(c) The "Type XX" portion of the display 
will indicate the current format of the 
inserted cartridge. 
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(d) Use the VOICE PARAMETER switches to 
enter the n-ew format number. This will 
appear in the "??" portion of the 
oisplay, 

(e) Press the DATA n^TRY YES button to cjo 
on to the next step, 

* A NO response can not be entereo at 
this point. 

* If a YES/UO response is entered 
incorrectly in steps (f) — H) t the 
FunCTIOIJ mode will be e::ited and the 
previous mode will be re-entered, 

{f) The display will read "You lose 

original data. Are you sure?". Press 
the DATA EWTUY YES button to confirm. 

(g) The display rec,uests a second 

confirmation: "New format number is 
XX. OK?". Press the DATA EMTRY YES 
button to continue. 

* "XX" is the nev; format number, 

* If a format number is not entered in 
step (d) , the default forniat number 
is assumed. 

(h) The cartridge will then read "Execute 
formatting of cartridge A, OK?". 
^ (i) Press the YES button to execute the 
f actual forraatting process, 

* If the YES button is pressed ana no 
cartridge is inserted, the "**ERROR** 
Cartridge not ready!" message will 
appear. 

* If formatting of a ROii cartridge is 
attempted, or the RAM cartridge memory 
protect switch is ON, the "**ERROR** 
Cartridge write protected!" message 
will appear. 

(j) During the formatting process, the 
oiplay will read "FORMAT" >*** ". 

(k) VJhen formatting is coinpleteci, the 
"***Format completed!***" utessage will 
appear. 

* If the cartridge is removeo before the 
format process is completed the 
"**ERROR** Cartridge read/write error!" 
message will appear, 

(17) ?erfor:;ai:ce c. voice 6 (fi4) 

This includes the remaining 3 riEMORY 
tiiAUAGEi'iril^iT Jobs: PROTECT liEI'IEORY URITE, 
rCLEAR ALL MEMORY, and CHECK BATTERY, 

Job 1 - PROTECT iiEiiORY V/RITD 

i;hen this function is OU, tne internal VOICE 
riE:-;ORY and PERFORM JVITCE i-iEMORY are 
write-protected. The OIJ/OFF status is set 
using the DATA EI^iTRY section. 

* This must be turned OFF before using 
any STORE functicn.. 

* Must be turned OFF to use the (IG) LOAD 
FROi'I CZvRTRICGE function. 

* PROTECT MEMORY WRITE is automatically 
turned 01^ every time pov;er to the DXl 
is turned OK, 

* The LCD display will reaa "FUNCTIOII 14A 
■■IiPRT>>CLR>>3CHK Internal memory write 
protect XX". "XX" is the OM/OFF 
status. 

Job 2 - CLEAR ALL MEMORY 

This function initializes all the internal 
VOICE MEiiORY and PERFORMAMCE MEMORY data at 
once. 



* Using this function completely erases 
all data in memory and sets all 
pareneters to their initial state. 
Clearing only the VOICE MEMORY or 
PERFORMAMCE MEMORY, or a specified 
memory location is not possible, 

* Cartridge data can not be erased using 
this function. 

* The LCD display will read "FUMCTIOi; 14 A 
>>MPRTHBCLR»3CHK Clear all memory?. 

**The CLEAR ALL MEMORY process 

(a) Switch to the FUMCTION mode, and use 
the PERFORMAMCE U VOICE button 6 to 
call the "BBCLR" display. 

(b) Press the DATA EINTRY YES button to go 
on to the next step. 

* If I^;o is entered, the FUNCTION mode is 
exited and the previous moae is 
re-entered. 

* If a YES/NO response to the control 
prompts in steps (c) through (g) below 
is entered incorrectly, the FUNCTION 
mode is exited and the previous mode is 
re-entered. 

(c) The display will read "You lose all 
data. OK?", Press YES to confirm. 

(d) "Change your mind?" will appear on 
the display. Press the DATA ENTRY NO 
button to continue. 

(e) "Are you sure ?" will appear on the 
display. Press YES to confirm and 
begin the actual CLEAR process. 

(f) l/hen the CLEAR ALL MEMORY operation 
is complete the "***A11 memory now 
erase o I***" message v;ill appear, 

(g) If the FUNCTION switch is turneu OFF 
or the DATA ENTRY tJO button is pressed, 
the previous mode is entered. 

* Another functicn within the FUNCTION 
mode can also oe selected. 

Job 3 - CHECK BATTERY 

This function checks the voltage of the 
battery which backs up the internal VOICE 
MEMORY and PERFORMANCE MEMORY, 

* The LCD display will read "FUNCTION 14A 
»MRPT>>CLRBB3CHK Check battery XX". 
"XX" is the battery voltage. Any 
voltage higher than 2.2 volts is 
"normal". 

* An exceptionally long-life oattery nas 
been used, however, if the battery 
voltage does drop below 2.2 volts the 
"***CAUTI0N*** change battery!" 
message will be displayeo. In this 
case the battery needs to be replaced. 
However, a special type of battery is 
used and replacement MUST BE DONE AT A 
YAHAiiA DEALER, Contact your nearest 
Yamaha dealer when battery replacement 
becomes necessary* 

* Battery voltage is greater than 3.0 
volts when initially shipped. 

5-5 MIDI INFO. CONTROL (fig. 78) 

Functions which determine the operation of 
the rear-panel MIDI connector are 
incorporated in PERFORMANCE ii VOICE switches 
7 and 8 on the lower row of the PERFORMANCE 
MEr.ORY/FUNCTION section. The MIDI connector 
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makes it possible to control the DXl froni 
the YAMAlIA KXl or KKS Kemotc Keyboard, 
mutual control between the DXl and another 
keyboard equipped with a MIDI connector, or 
control the DXl from a computer or 
sequencer. 

* The lilBI connector transmits or 
receives 31,250 bits of information per 
second and is capable of responding in 
real time, CHAHNEL INFORMATIOIJ 
including key-on, key-off, effect 
controller and voice memory number 
data, as well as SYSTEM IliFORMATIOU 
including voice data, effect data and 
parameter select status can be handled. 

* The CHANNEL INFORMATION format is 
compatible V7ith keyboards made by any 
other manufacturer, so any MIDI 
standard keyboaros, computers or 
sequencers can be used. 

* 3YSTEK INF0R::ATI0N includes SYSTEM 
EXCLUSIVE DATA for transfer of memory 
data and switching voice paramaters, 
and SYSTEM REAL TIME DATA for remote 
sequencer control. In particular, 
SYSTEM EXCLUSIVE DATA is a YAMAHA-only 
standard: all Yamaha DX series 
synthesizers and MIDI standard 
equipment can be used, 

* 16 independent MIDI data channels are 
incorporateo, and each can be 
independently controlled. When the DXl 
is usee to control an external piece of 
equipment, channel 1 is automatically 
selected. When the DXl is to receive 
data from an external source, the (2) 
SOURCE SELECT function must be used to 
match the receiving channel in the DXl 
with the transmitting channel in the 
external data source. -»/»« 

* The MIDI connectors are provided on the 
rear panel. Three connectors are 
provided MIDI OUT, MIDI IN, and MIDI 
THRU {MIDI THRU outputs the data 
received at MIDI IN as is) (fig, 79) . 

Fig, 78, MIDI Information Control 
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Fig. 79, MIDI Terminals 




(18) PERFORMANCE & VOICE 7 (F15) 

3 Jobs are provided: MIDI SVJITCK, SET 
STATUS, TRANSMIT DATA, 

Job 1 - MIDI SWITCH 

This master switch turns the MIDI terminals 
ON or OFF, The ON/OFF status can be set at 
the DATA ENTRY section. 

* v;hen ON MIDI data transfer with 
external equipment is possible. 



* ;;hen OFF the MIDI terminals will not 
function, 

* The MIDI SWITCH can not be turned ON or 
OFF while a key is pressed, 

* The LCD display will read "FUNCTION 15 
■■MIDI>>STAT>>DUMP MIDI switch XX". 
"XX " is the ON/OFF status. 

Job 2 - SET STATUS 

This sets the type of data to be handled, 5 
Sub-Jobs are included: BASIC EVENT DATA 
OUTPUT, OTHER EVENT DATA OUTPUT, SYSTEM 
EXCLU. COMMUNICATION, OMNI MODE, and 
PROGRi\M CEAI^IGE MODE, 

* The 5 Sub-Jobs can be selected 
sequentially by pressing teh DATA ENTRY 
NO button. 

*DASIC EVEKT DATA OUTPUT {Sub- Job 1) 

This turns BASIC EVENT DATA (data relating 
to the keyboard and controllers) transfer 
via the MIDI connectors ON or OFF. 

* V7hen ON, the aata described in (a) — (f) 
below is transmitted from the MIDI OUT a 
connector when the DXl is played. ' 

* This data is generally common to all 
keyboards compatible with the MIDI 
system. Due to differences in the 
features provided on some keyboards, 
however, complete compatibility can not 
be guaranteed, 

* The LCD display will read "FUNCTION 15 
»MIDIB«STAT>>DUMP SUBJOB 1: Basic 
event data output XX". "XX" is the 
ON/OFF status. 

* The ON and OFF states alternate when 
the DATA ENTRY YES button is pressed. 

**Main BASIC EVENT DATA contents 



Key timing, 

VJhich keyCs) has been 

Initial touch 



(a) KEY ON/OFF: 

(b) KEY NUMBER: 
pressed. 

(c) KEY VELOCITY: 
response data. 

(d) SUSTAIN FOOT SW: Sustain ON/OFF. 

(e) PITCH BEND VJHEEL: Pitch bend depth 
data. I 

* Transmission: The DXl transmission 
channel is 1, so the receiving 
instrument or equipment must be set up 
to receive on channel 1. 

* Reception: The (2) SOURCE SELECT 
function can be used to match the DXl 
receiving channel with the transmission 
channel of the external instrument or 
equipment, or OMNI MODE (Sub- Job 4) can 
be set for continuous reception. 

(f) SYSTEM REAL TIME DATA: Remote 
sequence, 

* Transmission: When the DXl is used 
v;ith a sequencer or computer, the 
SYSTEM REAL TIME DATA permits sending 
START/PAUSE/STOP commands to the 
external equipment from the DXl, 

* This is actually included in the SYSTEM 
INFORMATON, but can be turned OH/OFF 
using BASIC EVENT DATA OUTPUT, 

* Remote sequence commands are sent using 
the (19) REMOTE SEQUENCE function. ^P.5i 

* Reception: Ignored. This has no 
effect on the DXl, 
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*OTH]::r. eveht data output (Sub-job 2) 

This turns OTHER EVEIJT DATA (data not 
incliided in BASIC EVEirr DATA, relating to 
perf ocKiance functions, memory selection, 
etc.) transfer via the MIDI connectors Oil 
or OFF. 

* i»hen on, the data describea in (g) — (o) 
below is transmitted from the MIDI OUT 
connector when the DXl is playeo. 

* This data is generally coiomon to all 
keyboards compatible with the MIDI 
system. Due to differences in the 
features provided on some keyboards, 
however, complete compatibility can not 
be guaranteed, 

* The LCD display will read "FUNCTION 15 
>>:iIDIBBSTAT>>DUMP SUBJOB 2: Other 
event oata output XX". "XX" is the 
OK/OFF status, 

* The OM and OFF states alternate when 
the DATA ENTRY YES button is pressed. 

**;iain OTHER ETEMT DATA contents 

1^ (g) MODULATION WHEEL: LFO moaulation 
W ^'^^^'i EG BIAS depth. 

(h) FOOT CONTI^OLLER: LFO modulation 

ant; EG BIAS depth, 
(i) AFTER TOUCH: LFO modulation and EG 

BIAS depth. 
(j) BREATH COIITROLLER: LFO modulation 

and EG BIAS aepth. 
(k) PORTAiiEUTO SLIDER: Portamento 

time. 
(1) FORTAI'iENTO FOOT SW : Portamento 

ON/OFF. 
(m) PROGRAM CUI^l^QE: VOICE UUMBER or 

PERFORMANCE NUMBER selection, 
(n) DATA ENTRY SLIDER: EDIT/FUNCTION 

mode input oata. 
(o) +/- SU: EDIT/FUNCTION mode input 

data, 

* Transmission: The DXl transrrdssion 
channel is 1, so the receiving 
instrument or equipment ii.ust be set up 
to receive on channel 1, 

* ^aiether a VOICE MEMORY number or a 
PERFORMANCE MEMORY number is sent in 

m PROGR/iH CHANGE is selected usincj 

^ Sub- Job 5 PROGRAM CHANGE MODE. 

* Reception: The {2) SOURCE SELECT 
function can be used to match the DXl 
receivinc, channel with the transmission 
channel of the external instrument or 
equipment, 

* VOICE numbers can be received in teh 
PLAY and FUNCTION modes, PERFORMANCE 
numbers can be received in the PLAY 
mode only, and DATA ENTRY +/- and 
slider data can be received in the EDIT 
and FUNCTION modes. 

* MIDI receiving channel is included in 
the PERFORMANCE MEMORY data. VJhen 
receiving a PERFORMANCE MEMORY NUMBER, 
if a PERFORMANCE MEMORY with a 
different receiving channel number is 
selected, reception becomes impossible. 
This will not happen if the receiving 
side is set to the OMNI mode, 

*SYSTEM EXCLU. COMMUNICATION (Sub-Job 3) 

This turns transfer of data exclusive to 



Yamaha DX-series synthesizers and MIDI 
standard equipment ON or OFF. -*/»« 

* When ON, transfer of the data described 
in (p) — (t) below is possible. 

* MEMORY MANAGEMENT and MIDI INFO. 
CONTROL data parameters can not be 
transferred using the MIDI system 
(except for OMNI MODE). 

* The LCD display will read "FUNCTION 15 
>>MIDI«BSTAT>>DUMP SUBJOB 3: System 
exclu. communication XX". "XX" is the 
ON/OFF status. 

* The ON and OFF states alternate when 
the DATA ENTRY YES button is pressed, 

* Transmission: The DXl transmission 
channel is 1, so the receiving 
instrument or equipment must be set up 
to receive on channel 1. 

* Reception: The (2) SOURCE SELECT 
function can be used to match the DXl 
receiving channel with the transmission 
channel of the external instrument or 
equipment. 

** Main SYSTEM EXCLUSIVE DATA contents 

(p) ONE BULK DATA: VOICE EDIT BUFFER 
and PERFORMANCE EDIT BUFFER data. 

* VOICE EDIT BUFFER and PERFORMANCE EDIT 
BUFFER data can be output from the MIDI 
OUT terminal. The data content 
transmission procedure is given below. 
However, PERFORMANCE EDIT BUFER data 
can only be received by another DXI.-^p.t* 

* Press a VOICE MEMORY or PERFORMANCE 
MEMORY button while holcing the DATA 
ENTRY YES button: the called memory 
contents is output, 

* Use the INITIALIZE MEMORY function: 
initialized voice data is output, 

* Use the RECALL EDIT BUFF function: the 
recalled data is output, 

* Reception: Data received via MIDI IN is 
stored in the VOICE EDIT BUFFER, 

(Q) 32 VOICE BULK DATA: The entire 
contents of one VOICE MEMORY channel. 

* Transmission: one entire channel of 
VOICE MEMORY is transmitted from the 
DXl. TRANSMIT DATA (Job 3) is used to 
initiate the transmission. -^p.so 

* Reception: This is the same function 
as (16) LOAD FROM CARTRIDGE (Sub- Job 1, 
2) , The data received from the 
transmitting instrument or equipment is 
stored directly into the VOICE MEMORY. 

* In the PLAY or EDIT mode, the upper row 
of the display will read "<<HIDI>> when 
reception is complete. 

* In the FUNCTION mode, the lower row of 
the display will read "Received bulk 
data thru MIDI" when reception is 
complete, 

* In the STORE mode, the "**MIDI ERROR** 
RX full!" display will appear and 
reception will be terminated, 

* If a reception error occurs, the 
"**MIDI ERROR** check-sum error!" 
message will appear. 

* If PROTECT MEMORY V/RITE is ON, the 
"**MIDI ERROR** Memory protected 1" 
display will appear. 

(r) 64 PERFORMANCE BULK DATA: All 64 
PERFORMANCE MEMORY positions are 
transferred. 
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* Transmission: All PERFORMAHCE MEMORY 
data is transmitted at once. TRANSMIT 
DATA (Job 3) is used to initiate the 
transmission. However, this data can 
only be received by a DXl. -^P.n 

* Reception: This is the same function 
as LOAD FROM CARTRIDGE. The data 
received from the transmitting 
instrument or equipment is stored 
directly in the PERFORMANCE MEMORY. 

* The reception completed displays and 
error displays are the same as for (q) 
above. 

(S) EDIT PARAMETER CHAUGE: VOICE 
parameter data. 

* Transmission: Switching to the EDIT 
mode and other VOICE parameter 
operations are transmitted in real 
time. ^p.TS 

* Data entered at the DATA ENTRY section 
can be transmitted if Sub-Job 2 is ON. 

* Reception: The EDIT mode is called and 
VOICE parameters are accessed according 
to the operation of the external 
instrument or equipment. 

(t) PERFORMANCE MEMORY PARAMETER CHAI^GE: 
PERFORMAIICE MEMORY parameter data. 

* Transmission: Switching to the 
FunCTIOM moae and other FUNCTION 
parameter operations are transmitted in 
real time. This data can only be 
received by a DXl. ->^P.7S 

* Data entered at the DATA ENTRY section 
can be transmitted if Sub-Job 2 is ON, 

* Reception: The FUNCTION mode is called 
and FUNCTION parameters are accessed 
according to the operation of the 
transmitting DXl, 

* OMNI MODE (Sub- Job 4) 

This permits MIDI reception on all channels. 
Channels A and B are set independently (fig. 
80). 

* U'hen ON all MIDI receiving channels are 
active regardless of the setting of 
SOURCE SELECT (2) . 

* The LCD display will read "FUNCTION 15A 
>>MIDIBHSTAT>>DUnP SU3J0B 4: OMNI mode 
XX-. "XX" is the ON/OFF status. 

* The ON and OFF states alternate when 
the DATA ENTRY YES button is pressed. 

* The OMNI mode ON/OFF status can be 
transmitted as in (t) of SYSTEM EXCLU. 
COMMUNICATION, above, when OTHER EVENT 
DATA OUTPUT is ON. 

*PROGR/UI CHAIiGE MODE (Sub-Job 5) 

Selects the contents (VOICE 
NUMBER/PERFORiJ\NCE NUMBER) of the OTHER 
EVENT DATA PROGRAM CHANGE 
transmission/ reception. 

Fig, 80. Omni Mode 
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* The VOICE and PERFORMANCE mooes are 
alternately selected by preesng the 
DATA ENTRY YES button (pressing the NO 
button selects the Sub-Job number). 

* The LCD display will read "FUNCTION 15 
>>MIEIBBSTAT>>DUMP SUBJOB 5: 

Prog, change mode XX", "XX" is the 
VOICE/PERFORMANCE status. 

Job 3 - TRAt^ISMIT DATA 

This function initiates actual transmission 
of VOICE MEMORY data or PERFORMANCE MEMORY 
data as in Job 2 SYSTEM 
EXCLU. COMMUNICATION. 3 Sub- Jobs are 
included: DUMP ALL VOICE IN BANK A, DUIiP 
ALL VOICE IN BANK B, and BUMP ALL 
PERFORMAIICE DATA (fig. 31). 

* Transmission will function only if 
SYSTEM EXCLU. COMMUNICATION of Job 2 is 
ON, 

*DUMP ALL VOICE IN BANK A (Sub-Job 1) 

All 32 VOICE MEMORY position of one channel 
are transmitted, and loaded into the m 
corresponding channel VOICE MEMORY of the % 
receiver. 

* Press the DATA ENTRY YES button to 
begin transmission (pressing NO selects 
anotner Sub-Joo) , 

* The channel displayed on the LCD 
display is transmitted. The channel 
can be switched using the VOICE MEMORY 
switches. 

* The LCD display will read "FUi:CTION 15 
>>MIDI>>STATBHDUMP SUBJOB 1: Dump all 
voice in bank A?". 

*DUMP ALL VOICE IN BANK B (Sub- Job 2) 

All 32 VOICE MEMORY position of one channel 
are transmitted, and loaded into the 
corresponding channel VOICE MEMORY of the 
receiver, 

* Press the DATA ENTRY YES button to 
begin transmission (pressing NO selects 
another Gub-Job) . 

* The Channel displayed on the LCD 
display is transmitted. The channel d 
can be switched using the VOICE MEMORY " 
switches. 

* The LCD display will reaa "FUNCTION 15 
>>MIDI>>STATBMDUMP SUBJOB 2: Dump all 
voice in bank 3?". 



Fig, 81. Transmit Data Function. 
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*DUI1P ALL PERF0HMA14CE DATA (Sub- Job 3) 

Ail 64 PERFORMAHCi: MEHORY positions are 
transmitted, and loaded into the PERFORII/ilJCt: 
MEilORY of the receiver. 

* Press the DATA EiJTRY YES button to 
becjin transmission (pressing HO selects 
another Sub-Job) . 

* The LCD display will read "FUNCTION 15 
»MIDI>>STAT DUMP SUBJOB 3: Dump all 
performance data?", 

**The TRAIJSMIT DATA process 

(a) Switch to the FUNCTION mode. 

(b) Select Job 2 SET STATUS with 
PERFORMAI^ICE & VOICE switch 7. 

* Sub-Job 1 BASIC EVENT DATA is 
automatically selected. 

(c) Press the DATA ENTRY NO button twice 
to call Sub-Job 3, SYSTEM EXCLU. 
COMMUNICATION. 

(d) Press the DATA ENTRY YES button to 
turn SYSTEM EXCLUSIVE COMMUNICATION ON. 

(e) Call Job 3, TRAI^Si-rlT DATA. 

. * Sub-Job 1, DUMP ALL VOICE IN BAi^K A is 
■ automatically selected. 

* Press the DATA ENTRY NO button to 
select Sub-Job 2 (DUMP ALL VOICE IN 
BANK B) or Sub- Job 3 (DUMP ALL 
PERFORMANCE DATA) . 

(f) Press the DATA ENTRY YES button to 
becjin transmission. 

* If transmission is attempted while Job 
1 MIDI SV/ITCi: is OFF, the "**MIDI 
ERROR** MIDI switch of f 1" message will 
appear, 

* If Job 2 SYSTEM EXCLU. COMMUNICATION is 
OFF the "**MIDI ERROR** System 

en, off!" message v;ill appear. 

* If OTHER EVENT DATA OUTPUT of the 
receiving instrument is ON, the data 
and control status of the receiver will 



be altered according to the transmitted 
data. If the receiver FUNCTION mode 
SOURCE SELECT, MIDI ON/ OFF or OMNI MODE 
are Oti when the YES command is given, 
the receiver may turn OFF, terminating 
reception, 
(g) During transmission — approx, 1,5 
seconds — "BUSYl" will appear on the 
display, 

* BASIC EVENT DATA or OTHER EVENT DATA 
transmission will be terminated if the 
"BUSY!" display is ON. 

(19) PERFORMANCE & VOICE 8 (F16) 

A single Job — REMOTE SEQUENCE — is 
incorporated here. 

Job 1 - REMOTE SEQUENCE 

Uhen the DXl is used with a sequencer or 
computer, this function permits sending 
START/ PAUSE/ STOP commands to the external 
equipment from the DXl. 

* A DATA ENTRY YES input sends the START 
command, 

* Pressing the DATA ENTRY NO button once 
sends the PAUSE command. 

* Pressing the DATA ENTRY NO button twice 
in succession sends the STOP command, 

* The display will read "FUNCTION 16 
■■SEQ Sequence contrl NO=pause > stop, 
YES - start. The cursor points to the 
current START, PAUSE or STOP command, 

* This is actually included in the SYSTEM 
INFORKATON, but can be turned ON/OFF 
using BASIC EVENT DATA OUTPUT. ~*P,73 

* If the MIDI switch ON/ OFF or OMNI MODE 
are OFF, and the receiving channel is 
not matched to the sequencer with the 
(2) SOURCE SELECT function, the 
sequencer may start, but the sequence 
signal will not be received by the DXl. 
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